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VARIANCE DESIGNS IN PSYCHOLOGICAL RESEARCH 


LEONARD S. KOGAN 
Institute of Welfare Research, Community Service Society of New York 


About a decade ago Garrett and 
Zubin (49), surveying applications 
and the potential utility of analysis 
of variance in psychological research 
design, pointed out that such tech- 
niques had not yet been widely em- 
ployed. Since that time the number 
of psychological studies using analy- 
sis of variance has become so large 
that even a listing of titles would be 
of prohibitive length. Several statis- 
tical texts emphasizing variance anal- 
ysis in psychological research have 
since appeared (37, 76, 101) as well as 
numerous methodological articles 
written by psychologists.’ 

_ The purpose of the present review 
is to indicate the directions and ex- 
tent to which analysis of variance de- 
Signs have been applied in recent psy- 
chological research. For the most 
Part references are drawn from papers 
appearing in the Journal of Experi- 
mental Psychology and the Journal of 
omparative and Physiological Psy- 
Ghology during recent years. No at- 
teak has been made, however, to 
a Pi an exhaustive survey of such 
ie ications, special emphasis being 
nereg on papers where problem for- 
Ei ion, design, analysis, and infer- 
tail ie presented in sufficient de- 
methodol e reader to grasp essential 
ogy and thus implement his 


unde A fs 
io rstanding of experimental design 
Edward: — 
Many of ioe a bibliography of 


and analysis over that obtainable 
from the typical artificialities of sta- 
tistical texts. It will be assumed that 
the reader is acquainted with the 
basic concepts and computational 
procedures for analysis of variance to 
the level of Edwards (37) and Mc- 
Nemar (101). Reference will be made _ 
to other readily available sources 
when necessary. 

Problems of terminology present 
difficulties in any discussion of experi- 
mental designs. Psychologists have 
not been consistent in taking over 


Fisherian terminology (44, 45): 
While terms such as “factorial de- 
sign,” “latin square,” “treatment,” 


“replication,” and others have gained 
widespread usage, terms such as 
“block,” “plot,” “varieties,” etc., 
have apparently seemed too agro- 
nomic to be commonly used by psy- 
chologists. In the material to follow, 
popular terminology such as that 
used by Edwards (37) will be fol- 
lowed, with some attention being 
paid to alternative names which have 


been used. 


SINGLE-CLASSIFICATION DESIGNS 


Most statistical texts introduce the 
topic of analysis of variance by de- 
scribing the partitioning of sums of 
squares (SS) and degrees of freedom 
(df) in the case of the single-classifica- 
tion design. The essence of this de- 
sign is the presence of a single cri- 
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terion of classification usually repre- 
sented by several independent groups 
of Ss upon whom the same measure- 
ments have been taken (49). The 
several groups typically involve the 
application of different experimental 
treatments. The usual problem to be 
answered by the analysis is whether 
the means of the several groups differ 
more among themselves than can be 
attributed to random-sampling varia- 
tion from acommon population. The 
over-all test of the significance of dif- 
ferences among the means is provided 
by an F ratio with the numerator de- 
rived from the variation of the several 
means and the denominator based on 
“pooling” the individual differences 
within the several groups. Other 
common names for this design are 
single-factor design, one-factor de- 
sign, one-way classification, two-part 
analysis of variance, single-variable 
design, simple analysis of variance, 
between and within analysis, and 
simple classification of variates. 

The most frequently used form of 
this design is the two-group case 
where the number of observations in 
each of the groups may be either 
equal or unequal. For this case the 
traditional method of analysis is the 
t test with k(=Ni+N2—2)df or the 
equivalent F ratio with one df in the 
numerator and & df in the denomina- 
tor. Because of its widespread famili- 
arity, no illustrations of the two- 
group case will be presented. 

The extension of the single-classifi- 
cation design to more than two 
groups, despite its simplicity, is not 
frequently found in the literature. 
Franklin and Brozek (47), investigat- 
ing the relationship between psycho- 
motor performance and type of prac- 
tice schedule, made use of a single- 
classification analysis. Thirty-six Ss 
were allocated to six equal groups 
with comparable means and stand- 
ard deviations on the basis of per- 


formance in “try-out” trials. The 
groups were then assigned different 
practice schedules on two psycho- 
motor tests, e.g., three trials a day, 
three trials a week, etc. The single- 
classification design was applied in 
testing the over-all significance of dif- 
ferences among the six group means 
at specified trials. The analysis of 
variance, say, at the ninth trial ap- 
peared in the form shown in Table 1. 


TABLE 1 


ANALYSIS OF VARIANCE AT SPECIFIED 
TRIAL (47) 


Source of Variation df 
Between groups 5 
Within groups 30 

Total 35 


A slight complication appears in 
the single-classification design when 
the number of Ss in each of the sev- 
eral groups is unequal. The computa- 
tional method of correcting for un- 
equal N’s by dividing the total 
squared for each group by its own V 
is readily found in all texts. Ammons 
(2) used this so-called unbalanced 
single-classification design in a study 
of rotor pursuit performance where 
eight unequal groups were given dif- 
ferent conditions of pre-practice 
warming-up activity. As in the pre- 
ceding illustration, Ammons used the 
design to test the over-all significance 
of differences among group means at 
specified trials. A more general exam- 
ple of the single-classification design 
with unequal N’s in the groups is pro- 
vided by Kelman (82) in a study in- 
volving the comparison of suggesti- 
bility scores for four groups of SS 
classified as Control, Success, Failure; 
and Ambiguous. 

Comment. The single-classification 
design is the prototype of the classical 
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experimental dictum of keeping all 
factors constant but the one being in- 
vestigated. Reliable inference from 
this design demands that all condi- 
tions other than those which distin- 
guish the several experimental groups 
be kept comparable from group to 
group or at least completely random- 
ized among the groups. All variation 
over and above the differences among 
means is used to make the estimate of 
chance fluctuation or experimental 
error. Whenever possible, the Ss 
should be assigned to the several 
groups in a random manner. Large 
individual differences or heterogen- 
eity of response among Ss within the 
same group enter into the estimate of 
error and may mask small but real 
differences among the groups. Fail- 

ure to reject the null hypothesis, i.e., 
equality of the several means, is thus 
often attributable to small size of 
samples. If, on the other hand, the Ss 
of the experiment are kept markedly 
homogeneous by having them all of 
the same age, sex, 1Q, education, 
etc., significant differences among 
groups may be found as a function of 
experimental variations, but the ex- 
perimenter will then find it difficult 
to generalize from his findings to a 
meaningful population. 

, Itis interesting to note that Frank- 
lin and Brozek (47) in the study cited 
above did not actually rely on simple 
randomization in selecting their six 
groups of Ss. Near equality of initial 
means and standard deviations was 

forced” by distributing the Ss 
among the groups, not by exact pair- 
ing, but by a rough matching of high, 
moderate, and low scores from group 
to group. This attempted control of 
subsequent variation was not, how- 
ever, taken into account in the analy- 
ses of results. It seems probable that 
the size of the “error variance” 
might have been reduced (but with 
the loss of 2 df) if the analysis had 


been carried out for a double classifi- 
cation of data (see below), i.e., by 
adding another classification on the 
basis of initial score category. It 
should be emphasized that the writer 
is not questioning the conclusions at 
these investigators but merely using 
their study to illustrate the point that 
statistical analysis should in general 
conform to experimental design if 
maximum accuracy is to be attained. 

The single-classification design is 
somewhat limited in efficiency be- 
cause of the characteristic heterogen- 
eity of human and animal material 
used in psychological research. Al- 
though this design furnishes the 
maximum number of error df for the 
given number of observations, the 
error variance is likely to be rela- 
tively large unless the several classes 
contain a fairly large number of ob- 
servations. Frequently, a marked re- 
duction in error variance can be 
gained by a slight modification of de- 
sign. Perhaps the main usefulness of 
this design is to serve as an extension 
of the ¢ test to more than two groups. 
Not only does the analysis of variance 
evade the practical problem of carry- 
ing out a laborious number of ¢ tests 
when there are many experimental 
comparisons to be made, but it can be 
argued that the over-all F test leads 
to more dependable inference about 
possible differences among means. 
The basis for this argument is the in- 
creased reliability or precision of the 
over-all “error” term as a function of 
the fact that it is based on more df 
than the error based on any two sub- 
groups. Moreover, such ¢ tests are 
not independent and “significant” 
t's tend to be found more frequently 
than indicated by the chosen level of 
confidence. Thus even when all sam- 
ples have actually been chosen at 
random from the same population, 
separate ¢ tests often indicate appar- 
ent significance of differences. With 
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six samples, for example, Cochran 
and Cox (27, p. 18) state that the ob- 
served t between the highest and low- 
est mean will exceed the tabled .05 
level about 40 per cent of the time. 


 MULTIPLE-CLASSIFICATION AND 
FACTORIAL DESIGNS 


In the single-classification design it 
is possible to increase the ‘‘sensitiv- 
ity” of the experiment, i.e., allow the 
detection of smaller differences 
among the experimental groups, by 
using a greater number of cases or by 
improving the reliability of measur- 
ing the dependent variable under con- 
sideration. A third technique for in- 
creasing the sensitivity of an experi- 
ment is by deliberately arranging the 
design so that known sources of vari- 
ability can be controlled and sepa- 
rated both from the experimental 
comparisons and from the estimate of 
experimental error. One of the major 
purposes of multiple classification in 
modern experimental design is to pro- 
vide methods for minimizing experi- 
mental error by the control and isola- 
tion of extraneous sources of varia- 
tion. Perhaps the simplest example 
of such a controlled arrangement is 
the method of pairing cases. The re- 
duction of the standard error of dif- 
ference between the means of paired 
samples, when the pairing results in 
significant positive correlation be- 
tween the samples, illustrates the 
basic procedure of increasing the 
sensitivity of an experiment by mul- 
tiple classification. Here the use of 
the correlation term in the standard 
error formula or the equivalent 
method of analyzing the distribution 
of differences between paired scores is 
exactly the same as breaking down 
the total variation of scores into the 
three mean squares: between treat- 
ments, between pairs, and residual. 

The general principle involved in 
the pairing of cases is to increase the 


‘columns 


homogeneity of experimental ma- 
terial by employing the arrangement 
known in experimental agriculture as 
randomized blocks (45). This design, 
as the name implies, consisted origi- 
nally of the marking out of blocks of 
land with each experimental treat- 
ment then being randomly assigned 
to plots within each block. Each 
block is often referred to as a repli- 
cate. The resulting yields can then 
be entered in a two-way table with 
rows representing the treatments and 
representing the blocks. 
Analysis of variance separates three 
sources of variation: treatments, 
blocks, and error. The psychological 
analogue to the randomized block is 
seen to be either the single S who re- 
ceives all experimental treatments in 
randomized order or a group of com- 
parable Ss, each of whom is randomly 
assigned to one of the experimental 
variations. In animal experiments 
the block may consist of litter mates, 
thus allowing the control of variation 
due to strain, age, weight, etc., while 
in experiments with humans it is 
common to form the block on the 
basis of sex, IQ, socioeconomic level, 
initial scores on the dependent vari- 
able, etc. Many examples of the use 
of randomized blocks in multiple- 
classification design will be presented 
below. In all cases a priori informa- 
tion is used in an attempt to increase 
the precision of experimental com- 
parisons by removing extraneous 
sources of variation. 

Another basis for multiple classifi- 
cation in experimental design is rep” 
resented in the so-called factorial de- 
sign. In this case the investigator i$ 
interested in studying the effects of 4 
number of different experimenta 
factors, each of which is varied in tw? 
or more ways. The experimenta 
treatments of the factorial design in- 
volve all possible combinations of the 
factors under consideration. In dis- 
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tinction to the classical rule of hold- 
ing all but one factor constant, the 
factorial experiment depends on the 
simultaneous variation of as many 
factors or conditions as the experi- 
menter chooses to control. Not only 
is it usually difficult to keep other 
relevant conditions constant as de- 
manded by the classical single-factor 
design, but even if such control were 
attained the basis of generalization 
would accordingly be limited to the 
particular pattern of constancies 
maintained in the given study. 
Fisher (45) stresses the greater effi- 
ciency and comprehensiveness of the 
factorial study. Efficiency is derived 
from the fact that several factors 
may be evaluated with the same pre- 
cision and by fewer observations than 
would be the case in carrying out 
Separate studies for each factor. 

reater comprehensiveness comes 
from the possibility of evaluating not 
Only the over-all effects of each of the 
factors but their interactions as well. 
4 broader basis of inductive general- 
ization is derived from the considera- 
tion that each factor is evaluated, not 
with other factors kept arbitrarily 
constant, but over the range of varia- 
tion of the other factors involved in 
the experiment. 
unique properties, psychological ex- 
perimentation is becoming increas- 
ingly characterized by the use of fac- 
torial designs, often in combination 
with the principle of randomized 
blocks, 

The distinction between multiple- 
Classification designs and factorial de- 
Signs in psychological research (32, 
34, 49) is sometimes difficult to make. 
Baxter (6) has presented a discussion 
of this distinction. If a given rubric 
of classification can be taken to rep- 
resent variation either on a quantita- 
tive scale, i.e., different amounts, 

grees, or levels of a variable, or on 
a qualitative continuum, i.e., differ- 


Because of these - 


ent categories of a set of experimental 
conditions or treatments, the particu- 
lar classification may be called a 
“factor.” On the other hand, if the 
axis of classification does not repre- 
sent a quantitative or qualitative 
variable, e.g., subjects, months, 
schools, that particular classification 
would not usually be referred to as a 
factor in strict parlance. It should be 
emphasized, however, that this literal 
conception is not widely adhered to 
and the term ‘factorial design” is 
rather loosely employed, not only by 
psychologists but also by many sta- 
tisticians. In any case the analysis of 
multiple-classification and factorial 
designs generally involves analogous 
procedures. 

The designs falling in the category 
of multiple classification are most 
simply referred to in terms of the 
number of classifications of the data 
or in terms of the number of factors 
involved. Thus one may refer to two- 
way, three-way, etc. classifications or 
two-factor, three-factor, etc. de- 
signs. Other terms which are some- 
times used are complex design, three- 
part, four-part, etc. analysis of vari- 
ance or, simply, higher-order classifi- 
cations. 

There are several major subcases in 
multiple-classification and factorial 
design. The simplest case is that in 
which there is but one replication, 
each subclass containing a single ob- 
servation. In this case the estimate 
of experimental error is provided by 
the highest order interaction term. 
The second case is the design where 
the subclasses of the multiple classifi- 
cation or each unique factorial combi- 
nation contain equal numbers of ob- 
servations. The third case entails 
frequencies in the subclasses which 
are proportionate with the marginal 
totals. And, finally, there is the com- 
plex case where the subclasses con- 
tain unequal and disproportionate 
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numbers of observations. Examples 
will be provided below for each of 
these variations in fundamental de- 
sign. 

Double classification with one obser- 
vation per subclass. Carpenter (17) 
carried out a study of the effect of 
prolonged visual search, submitting 
his results as evidence that rate of 
blinking can be used as a criterion of 
visual efficiency. Twenty Ss were en- 
gaged in a visual task (Mackworth’s 
Clock Test) where they responded to 
a specified cue by pressing a key 
twelve times during each half-hour. 
The measure analyzed was the num- 
ber of eyeblinks during a two-hour 
run. The mean number of blinks per 
minute in each half-hour was calcu- 


TABLE 2 


MEAN NuMBER OF BLINKS PER MINUTE 
For Eacu S IN EACH 
HaLrr-HouR (17) 


Blink Rate per Minute 


A Half-Hours Mean 
1 2 3 4 
1 8.4 16.9 16.2 17.2 14.7 
2 7.3 14.2 15.4 16.6 13.4 
3 10.0 15.6 19.4 19.6 16.2 
18 12.2 16.9 18.2 19.7 16.8 
19 59.1 60.5 42.2 83.7 61.4 
20 11.1 21.9 16.9 30.3 20.1 
Mean 17.4 21.9 21.1 24.8 21.3 
Analysis of Variance 
Source of Variation df 
Between half-hours 3 
Between subjects 19 
Residual (error) 57 
Total 79 


lated for each S and these means were 
treated as single observations. The 
analysis appeared as in Table 2. 

It should be noted in Table 2 that 
the error estimate is actually based 
on the interaction between half- 
hours and Ss. This example illus- 
trates the general form of the double- 
classification design where there is 
one observation in each subclass, but 
in this case the Ss cannot be regarded 
as “randomized blocks” since the 
columns represent successive periods 
of time and not a random arrange- 
ment of different experimental condi- 
tions. Although such a refinement 
was not apparently necessary’ in this 
study to demonstrate the “sienifi- 
cant” increase in blinking rate, in 
some cases it may serve to make the 
comparison of successive time pe- 
riods more sensitive if individual 
variations in time regression are 
taken out of the “error” term as de- 
scribed in the section on “Repeated 
Measurements” presented below. 

Similar two-way classifications, one 
axis representing Ss and the other 
based on successive periods of time, 
were used by Siegel and Stuckey 
(122) in a study of the diurnal course 
of water and food intake in rats. The 
use of a double-classification design 
with Ss operating as randomized 
blocks is found in a study by Chap- 
anis, Rouse, and Schachter (18) © 
the effects of various kinds of inter- 
sensory stimulation on form dis¢ rimi- 
nation at low brightness. Although 
only three Ss were used in this latter 
study, with each S receiving a ran- 
dom arrangement of six experiment 
conditions, the design illustrates how 
an overwhelming amount of consist 
ent individual differences may be 
separated from the estimate of ex- 
perimental error by the use of Ss aS 
randomized blocks. Another example 
of a double-classification design with 
Ss as one criterion of classification is 
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provided by Postman (111) in an 
experiment relating the efficiency of 
recognition of nonsense syllables to 
number of correct and incorrect items 
in the recognition tests. Double-clas- 
sification designs with three Ss as one 
axis of classification were also used by 
Mann and Passey (100) in a study of 
adjustment to the postural vertical 
as a function of magnitude of tilt and 
duration of exposure. Although this 
study was factorial in design (8 dura- 
tions of exposure time and 6 varia- 
tions of tilt), the investigators neg- 
lected the opportunity of evaluating 
Possible interaction between tilt and 
€xposure time by treating the two 
factors in separate double-classifica- 
tion analyses. 
P Double classification with equal 
umbers of observations per subclass. 
de this design the double classifica- 
z n is replicated so that there are 
a numbers of observations within 
les abces, This availability of rep- 
fen ion allows the “interaction” 
k os used as “error” in the preceding 
wr to be itself tested against the 
ual within cells” mean square. 
may ee studies the experimenter 
Bonsibie 3 Particularly interested in 
im e interaction effects and it is 
tha ee to make a judgment about 
en significance of such ef- 
eitn without some form of replica- 
ka oe Chapanis and Leyzorek (19) 
i oyed this design in a study on 
ig of visual interpolation. 
tiie Ss were given randomly ar- 
estim trials where the task was to 
i the position of stimuli by 
Scales of 11 different numerical 
Paid Standard deviation scores 
two dae 25 estimates with each of 
Puteq ope instruments were com- 
© tw or each S for each scale and 
as repli, resulting scores were treated 
The ao oig within the subclasses.” 
able a of analysis is indicated in 
- Although the investigators 


T 


D 


chose to consider the two scores 
within each subclass as simple repli- 
cations leading to the analysis pre- 
sented in Table 3, a somewhat more 
informative analysis might have been 
made by treating the experiment ava 
triple-classification design with Ss as 
one axis of classification. Since each 
S was tested “randomly” on the 
same two instruments, it would ap- 
pear that the instruments could be 
used as a third axis of classification in 
the form presented below in Table 4. 
If this had been done, the total df 
would have been allocated as follows: 
10 df for Ss, 10 df for scales, 1 df for 
instruments, 100 df for interaction 
between Ss and scales, 10 df for inter- 
action between Ss and instruments, 
10 df for interaction between scales 
and instruments, and 100 df for the 
triple interaction. 

Two-factor designs with equal num- 
bers of observations in the subcells. 
This design involves the investiga- 
tion of the effects of two factors, each 
of which is varied over a designated 
number of levels. Equal numbers of 
different Ss are randomly assigned to 
each of the several factorial combina- 
tions. Whereas in the preceding 
double-classification design with Ss as 
one of the axes of classification the 
differences between the effects of the 
experimental treatments were associ- 
ated with intrasubject variation, in 
this design differences in treatment 
effects are associated with intersub- 
ject variation. The basic estimate of 
experimental error is derived from 
differences in response of Ss sub- 
jected to the same experimental con- 
ditions. The presence of possible in- 
teractions between the two factors 


2 It should be noted that this example con- 
sists of an analysis of variance of a set of sam- 
ple standard deviations. Bartlett (5) recom- 
mends that the analysis be carried out with a 
logarithmic transformation of variances in 


such cases. 
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TABLE 3 


STANDARD DEVIATIONS OF RELATIVE Errors OF ESTIMATION 
FOR EACH SUBJECT AND Eacu Conpition (19) 


(The entry in each cell is based on 25 estimates.) 


Number Scale 


5 Instru- Mean 
Subject 
: ment 4000 goð 10000 2.5 
A 1 3.96 2:74 3.42 2.74 4.49 
2 3.95 3.36 3.19 4.48 
B 1 3.36 2.67 3.34 6.62 
2 4.72 3.86 3.66 10.64 4.74 
\ 
K 1 273 5.58 S15 2.89 4.28 
2 3.85 3.57 . 2.59 3.10 
Mean* 3.99 4.63 3.89 7.32: 5.14 
Analysis of Variance 
Source of Variation df 
Between subject means 10 
Between scale means 10 
Subject-scale interaction 100 
Between instruments within cells 121 
Total 241 


* Mean, Instrument 1=5,21; Mean, 


may be evaluated when this design is 
used. Analytic procedure is the same 
as for the double-classification design 
with equal numbers of observations 
in the subcells. Many examples of 
this so-called replicated two-factor 
design were found in the literature. 
Kimble and Bilodeau (85) em- 
ployed a 2X2 factorial design in a 
motor learning study in which initial 
and final scores on the Minnesota 
Rate of Manipulation Test were 
analyzed as a function of two condi- 
tions of work and two conditions of 
rest, with 24 Ss in each of the four 
possible combinations of conditions, 


Instrument 2=5.08. 


Other examples were a 2X3 desig” 
with eight Ss per combination use 

by Norris and Grant (108) in a study 
of eyelid conditioning as a function 9 
inhibitory or passive instructions 4” 

three conditions of reinforcement; A 
2X2 design with six Ss per cell use 

by Lawrence and Miller (89) in 197 
vestigating resistance to extinction 4° 
a function of two variations in nu” 
ber of reinforced trials and tw? 
amounts of reinforcement; a 4X4 de- 
sign with five Ss per cell applied by 
Grant and Schneider (60) in a stu 


of the magnitude of GSR respons? 


during extinction as a function ? 


—— 
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four levels of CS intensity during 
both reinforcement and extinction; a 
4X4 design with four Ss per cell used 
by Grant and Schneider (59) in 
Studying the relation of intensity and 
frequency of a conditioned eyelid re- 
Sponse during extinction to four vari- 
ations in intensity of CS during rein- 
forcement and extinction; a 3X3 de- 
Sign with ten Ss per cell by Chernikoff 
and Brogden (20) in a study of the 
te upon sensory conditioning of 

Tee variations in pretraining treat- 
ment and three types of instructions; 
and a 22 design with 20 Ss per cell 
used by Grant, Norris, and Boissard 
(57) in studying the change in mean 
Magnitude of eyelid response from 
le to posttest as a function of 
Mes Presence or absence of dark 
sep atation and the presence or ab- 
fo ce of pseudo-conditioning rein- 

rcement, 

p pouble-classification or two-factor 
fi with unequal but proportionate 
tlds, ens TOF i observations in the sub- 
R This design differs from the 
ETIE two-way classification de- 
obsa ed above in that the numbers of 
X oua one in the subclasses, al- 

5 = ü not the same, are proportion- 
deed each row and column to the 
Sind ers of observations in the mar- 
table totals. For example, a 2X2 
Cont With one row having subclasses 
and iene two and four observations 
ang -S Second row containing three 

escra, Observations would fit this 
D ee The analysis of variance 
tióñal aran offers no computa- 

ee eeubies since the SS for 
action co. umns, row by column inter- 
ity ‘i and within subclasses are ad- 
rection o the total SS. The only cor- 
entries; necessary for the unequal 
as the in the subclasses are the same 
single, used in the analysis of the 
wa Sse ification design with un- 
groups mbers of cases in the several 
(124). Webb (130) used this 


design in a study of the strength of a 
food-reinforced response as a func- 
tion of varying conditions of an irrele- 
vant drive. The irrelevant drive in 
this case was thirst, and one classifi- 
cation of his data was based on thé 
setting up of four independent groups 
with different periods of thirst dep- 
rivation. Each of these groups con- 
tained a total of 18 rats. The second 
classification was based on differenti- - 
ating the sex of the S. The unequal 
but proportionate subclass frequen- 
cies resulted from the fact that each 
group consisted of 10 males and 8 fe- 
males. 

In his analysis Webb made the as- 
sumption that the within-subclass 
mean square provided the appropri- 
ate estimate of error variance for 
testing the over-all significance of 
differences among the four major 
experimental groups. This was a 
warranted procedure since in all of 
the measures analyzed (latency, 
extinction) the F ratios of group- 
by-sex-interaction mean square to 
within-subclasses mean square were 
“nonsignificant.” In some studies, | 
however, the experimenter might find 
that the “interaction” is “significant,” 
and he may then desire to test the in- 
trinsic effect of the main classification 
under the assumption that the ap- 
propriate error term should include a 
compounding of both interaction 
variation and within-subclass varia- 
tion. In the ordinary case where the 
numbers of entries in each subclass 
are equal, this is done simply by 
forming an F ratio of main effect 
mean square to interaction mean 
square. In the present design, how- 
ever, where the numbers of observa- 
tions in the subclasses are unequal 
but proportionate, Smith (123) has 
recently called attention to a qualifi- 
cation in procedure when the investi- 
gator desires to test the significance 
of a main effect over and above the 


10 


variation due to possible interaction. 
The appropriate method for carrying 
out this test of significance is some- 
what complex and involves setting 
up an F ratio consisting of multiple 
férms in both numerator and de- 
nominator. 

An example of a two-factor design 
with proportionate subclass N’s is 
also reported by Kelman (82). As in 
Webb’s study, the interaction was 
not found to be significant and no 
complications developed in testing 
the main effects. 

Double-classification or two-factor 
designs with disproportionate numbers 
of observations in the subclasses. The 
situation sometimes arises in experi- 
mentation or investigation where the 
numbers of observations in each of 
the subclasses of a multiple-classifi- 
cation design are not only unequal 
but also disproportionate with the 
marginal totals. In such cases the 
simple corrections for unequal sub- 
class frequencies which are applied in 
single-classification designs or mul- 
tiple-classification designs with pro- 
portionate frequencies are no longer 
adequate. Such a state of affairs 
may arise because of various reasons, 
e.g., failure of Ss to meet appoint- 
ments, loss of animals, type of in- 
vestigation, etc. Such designs are re- 
ferred to as the ‘nonorthogonal 
case” because the estimates of vari- 
ance computed for the several sources 
of variation are interdependent (124). 
Thus in a 2X2 classification if one 
were to calculate separately the SS 
for columns, rows, column-by-row in- 
teraction, and residual he would find 
that these SS would not generally 
add to the total SS. 

In the simplest case only one or 
two items of data may be missing 
from some of the cells. The common 
method for estimating a small num- 
ber of missing entries and filling out a 
table was developed by Yates (132) 
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and is readily accessible in Snedecor 
(124), Anderson(3), and Cochran and 
Cox (27). The general problem of 
analyzing tables of multiple classifi- 
cation with disproportionate subclass 
numbers is discussed by Lindquist 
(95) and Johnson (76), but in the ab- 
sence of specific cautions, students 
referring to McNemar (101) and Ed- 
wards (37) may incorrectly infer that 
the corrections described for single- 
classification inequality of frequen- 
cies are sufficient. A number of dif- 
ferent solutions to the problems of 
disproportionate frequencies have 
been proposed, all of which involve 
approximations based on varying as- 
sumptions. Snedecor (124) has pre- 
sented a comprehensive summary 0 
the so-called methods of fitting con- 
stants, unweighted means, expected 
subclass numbers, and weighted 
squares of means. In these methods 
it is generally assumed that the usual 
within-subclasses SS furnish an ap- 
propriate estimate of error variance. 
Tsao (128), on the other hand, has de- 
rived solutions where this assumption 
is not made. Two of the basic de 
cisions which the investigator must 
always make in selecting a solutio” 
are whether or not interaction is “sig” 
nificant” and whether or not dispro” 
portionality is characteristic of th? 
inferred population. 

In employing multiple-classific®” 
tion designs with disproportionat® 
subclass frequencies, some psycho!0” 
gists have taken cognizance of th? 
special methods necessary for thi 
case while other studies have been "° 
ported in which no apparent adjust; 
ments were made. Bray (11) ust 
corrections suggested by Snedec? 
(124) in analyzing conformity sco’ 
in an autokinetic situation of 2 
design, where unequal numbers of S 
were classified according to racial 4 


titude and whether or not the c0”, 


federate was a member of a specifi? 


ee R 
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race. Porter, Stone, and Eriksen 
(110) also used Snedecor’s methods 
in analyzing 2X3 and 2X9 designs in 
a study where maze error scores were 
being compared for rats given elec- 
troconvulsive shocks in late infancy 
and control litter mates. Some stud- 
tes in which the analysis apparently 
failed to take adequate account of 
disproportionate subclass frequencies 
i a 2X2 design by Jenkins and 
oe (75), a 3X3 design by 
3 stman and Jenkins (112), a 2X10 

sign by Hunt, Schlosberg, Solo- 
mon, and Stellar (72), and 2X2 and 

X2X2 designs by Citron, Chein, 
and Harding (24). 

n some experiments the investi- 
Sator has sought to evade the prob- 
em of disproportionate subclass fre- 
ee, by ignoring the individual 
in hese in the cells and analyz- 
aa e data as if there were no repli- 
By te Le, analyzing subclass means 
i they were single observations. 
ti Seneral this procedure cannot be 

8orously defended, especially when 
sinj tuencies are markedly dis- 
ential since such means are differ- 
fis: uy reliable and nonorthogonal- 

1S still inherent in the data. 

subj e classification designs with 
heat Sasa criterion of classification. 
signs any essentially two-factor de- 
Provice third axis of classification is 
unde ed by the fact that each S 
Vari Tgoes all of the experimental 
in me or conditions, frequently 
an jee om order. Because “between 
E ei „1S considered a major source 
no «tion in such designs, there is 
erop tiin subclasses” estimate of 
n the basic estimate of experi- 
triple {Tor is provided by the 
mean s or second-order interaction 
Y Sol quare. Such a design was used 
effect ee (125) in a study of the 
criminati effort upon distance dis- 
through Fe where ten rats went 
Our successive experimental 


sessions, alternately running a maze 
with and without a load over a period 
of eight days. Analysis of the ordinal 
number of the side alley first entered 
during each session followed the form 
of Table 4. In this case the Ss can» 
not be regarded as “randomized 
blocks” since each received the same 
sequence of experimental variations. 

By way of didactic comment about 
Solomon's analysis, the 9 df for rats 
might have been separated into one 
df for sex and 8 df for rats within sex 
groups. Possible sex difference might 
then have been evaluated by means 
of an F ratio derived from these two 
sources of variation. Furthermore, it 
should be noted that days (not ana- 
lyzed) are confounded with sessions. 
Finally, the comparison of effort 
levels is also confounded with days 
since performance under the condi- 
tion of “load” as a whole took place 
one day later than performance with- 
out the load. In this case, however, 
the general temporal trend was to 
enter a more remote alley and this 
was an opposing trend to the tend- 
ency exhibited under load. One 
would thus predict that the apparent 
difference between effort levels might 
have been even greater, had the two 
experimental conditions been ran- 


domized for each S. 
Littman (97) used a similar 4X4 


X11 design with two groups of 11 Ss 
in a study of the generalization of a 
conditioned GSR to tones other than 
the original CS. Other applications 
of this design were made by Black 
(10) in a 5X2X25 study of inten- 
sity of oral responses to two types of 
messages under five levels of intensity, 
and by Beebe-Center, Black, Hoff- 
man, and Wade (7) in a 3X12 X9 in- 
vestigation of per diem consumption 
as a measure of preference in the rat. 

Trifactorial designs with one obser- 
vation per subclass. The analysis of 
the triple-factor design with one ob- 
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TABLE 4 


ORDINAL NuMBER OF SIDE ALLEY First ENTERED By RATS 2 
DURING THE E1cut Test Sessions (125) 


Session—Pairs 


1 2 3 4 


Session (day) | 


70, T4 72, 73 74 7 


un 
~ 
a 
~x 
~x 


Level of Effort 


Mean 
Rats Nor- Load Nor Load Nor- Load “° Load ———— 
mal nal nal mal Normal Load | 
1 3 3 5- g 4 4 4 3 3.5 3.0 
2 4 3 3 3 5 5 4 5 4.0 4.0 
a 3 4 3 £ oD, 5 4 4 4 4.3 3.3 
4 gm ed S 2 4, 2 4 2 3:5 1.8 — 
5 3.3 4 4 4 4 4 3 3.8 3.5. F 
1 A. i & 3 r 3 3 3.8 2.5 
Mg?) Bg 4 2 S41 1 1 2 4 1.8 1.0 
g 3 ee) 4 3 4 3 4 4 3.8 3.3 
4 2 2 4 2 4 3 3 1 3.3 2.0 
5 3 4 5 if 3. 2 4 3 3.8 2.8 
Day Means 3.1 2.2 3.6 2.6 3.8 3.1 3.6 2.9 3.5 2.7 
Session-Pairs r Sl 3.5 3.3 
Analysis of Variance p 
Source of Variation df 
Rats (R) 9 
Effort levels (E) 1 
Sessions (S) 3 
RXE 9 
RXS 27 
EXS 3 
Error (RXEXS) 27 
Total 79 
servation per subclass is analogous to rors with handwheels were classified ; 
that shown in Table 4, with the re- according to wheel diameter, amour 
placement of rats, i.e., subjects, by ACIR 


S, of friction, and speed of turning. AN 
the third factor. Helson (70) utilized tually, in this study subcell valu 1i 


this design in analyzing a 2X4X10 were averages for different group’ 
factorial experiment where time er- six Ss each. 
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Trifactorial designs with replica- 


à tions. The presence of equal numbers 


of observations in the subclasses of a 
three-factor design affords a within- 
cells residual which can be used in 
testing the significance of the triple 
interaction. Wilson (131) used this 
design in a study of the frequency of 
remote associations at recall for rote 
learning. His application, using 
three Ss in each combination of a 
4X4X3 design, yielded an analysis 
as in Table 5. 
: Gebhard (50) used a similar design 
in a 2X2 X2 study investigating at- 
tractiveness rankings of tasks classi- 
fied according to experience (success- 
failure), expectation of task difficulty, 
and strength of need. Other investi- 
gators using this design were Grant 
(55) in a 222 factorial study of 
Tesponses to a card sorting task; 
2 rant, Hornseth, and Hake (65) in a 
2X2X2 study of the influence of 
intertrial interval on the Humphreys’ 
elect with verbal responses; and 
2 rant and Mote (63) in another 
X2X2 study of the effects of brief 
ashes of light upon dark adaptation. 
ae (88) reported a study in- 
ee a 2X22 design in which 
ertain comparisons were confounded 
€cause of the nature of the experi- 
Mental design. A study by Conklin 
fe which apparently involved a 
ü ree-factor design in an investiga- 
on of the effects of temperature, 
ee of session, and adaptation 
i Skin resistance presents an alloca- 
On of df which is difficult to recon- 
Struct, 
a he problem of disproportionate 
7 class frequencies with tables of 
Ultiple classification again arises in 
's design. In a 2X2X5 design used 
ee and Braun (8) for studying 
made peshavior, adjustments were 
A ai oth for missing cell entries and 
A iffering subgroup N’s according 
Suggestions by Snedecor (124), 


Anderson (3), and Schoenfeld (121). 
However, in a 2X4X2 study by 
Newman and Scheffer (107) con- 
cerned with sex differences in emo- 
tional reaction to the news, where 
sex, educational level, and type of 


TABLE 5 


FREQUENCY OF REMOTE ASSOCIATIONS 
AT RECALL (131) 


Interval 
between Spacing Degree of Learning 

Learn- between (% of perfect anticipation) 
ing & Trials 


Recall  (secs.) 50 75 100 200 
(mins.) 

i: =e = — 
0 30 — — i 
60 — — — — 
6 mr gh he 
2 30 — — = = 
60 — — — — 
6 — — — — 
5 30 — — PE T e 
60 — — — — 
6 a, bS oP: 
20 30 — M eS 
60 — — — — 

Analysis of Variance 
Source of Variation df 
Degree of learning (D) 3 
Intervals following learning (I) 3 
Conditions of spacing (C) 2 
DXI 9 
DXC 6 
IXC 6 
DXIXC 18 
Within cells 96 
Total 143 


* 3 Ss per cell; data not provided. 


newspaper were treated as major 
sources of variation, there is no evi- 
dence that account was taken of the 
markedly disproportionate, frequen- 
cies in the subclasses. 

Quadruple and higher classification 
designs. These designs represent 
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further elaboration of the principles 
already described. In some studies 
all of the classifications can be re- 
garded as factors while in other 
studies one of the classifications of 
the data depends upon the fact that 
each S undergoes every variation of 
experimental combinations. Quad- 
ruple-classification 4X2X2X2 de- 
signs were used by Preston, Spiers, 
and Trasoff (116) in a level of aspira- 
tion study. Grant, Hornseth, and 
Hake (61) applied a 52440 de- 
sign, with Ss as one criterion of classi- 
fication, in a study of sensitization of 
the beta-response to visual stimuli. 
Littman (98) used a 3X22 6 de- 
sign in a latent learning experiment, 
while Horowitz (71) applied several 
10X4X4X2 designs with Ss as one 
classification in a study of visual 
acuity. Child and Grosslight (23) 
made use of a 3X2X2X2 factorial 
design in a study of substitute activ- 
ity with the added complication of 
breaking down one of the factors into 
a major and minor subclassification. 
A five-way 7X10X24 X14 classifi- 
cation was used by Kuntz and Sleight 
(87) in a study of legibility of numer- 
als as a function of height/width 
ratio, type of numeral, background, 
and brightness. The highest number 
of criteria of classification found in 
the literature surveyed was applied 
by Licklider, Bindra, and Pollack 
(94) in a study comparing the intelli- 


gibility of normal and “square” 
speech. Two “talkers” and two 
“listeners” furnished two of the 


major criteria of classification in a 
2X5X2X2X3X10 design. The au- 
thors present an interesting argument 
for the rationale of generalizing from 
such a small number of Ss. 

Comment. This section has dealt 
with the possibilities for increasing 
the precision and scope of experi- 
ments by use of randomized blocks 
and factorial design. In planning an 
experiment involving the comparison 


of the effects of several experimental 
variations, the investigator must al- 
ways decide whether to use the same, 
matched, or different Ss for the vari- 
ous treatments or treatment combi- 
nations. If the same or matched Ss 
undergo all treatments in randomized 
order as in the usual factorial design, 
it is often possible to increase the pre- 
cision of experimental comparisons 
by removing variation associated 
with over-all differences among such 
“blocks.” Assuming that the total 
number of observations is the same, 
such an advantage must be weighed 
against the broader basis for general- 
ization which is derived from the use 
of a larger number of randomly as- 
signed Ss. In experiments where 
naiveté is essential for Ss undergoing 
a given treatment it is obvious that 
the design should contain different 
Ss in each of the subclasses. Simi- 
larly, wide individual variations 19 
practice or fatigue effects in the de- 
sign where each S undergoes all ex- 
perimental combinations would ten 

to result in marked interactions be- 
tween Ss and treatments, thus tend- 
ing to obscure differences in the mai? 
effects of the several factors. If tem 
poral variation is itself a main sub- 
ject of investigation little would Þe 
gained from the conclusion that 5% 
show consistent temporal trends 
when each S has undergone sever? 
experimental treatments in random 
ized order. The following section 0” 
“Repeated Measurements” will pre 
sent some common useful desig” 
when temporal trend is a main top!” 
of study. 

Factorial designs, often involving * 
fairly sizable number of factors, hav® 
become very prominent in rece? 
psychological research.’ In the main 


* Edwards and Horst (40) have facilitated 
the computations involved in higher-or a 
multiple-classification designs by furnishing 7) 
method for the direct calculation of seco" 
order and higher interaction SS. 
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such designs have been a boon to ex- 
perimental methods because they 
allow the systematic, economical ex- 
ploration of the effects of a number of 
different factors as well as possible 
interactions among the factors. Pro- 
grams of research, sequentially in- 
vestigating the effects of varying one 
experimental factor at a time, such as 
characterized the field of learning in 
the past, can be immeasurably hasten- 
ed and increased in generality by the 
application of factorial designs. On the 
other hand, there seems to be a tend- 
ency on the part of some experi- 
menters to sacrifice considerations of 
sample size, representativeness of 
Samples, and both reliability and 
validity of measurement in their 
enthusiastic endeavor to test large 
pare of hypotheses by means of 
he ally designed experiments. At 
oe for example, a complex 
ee orial study providing many df’s 
= vate many tests of significance 
Mal t be carried out for a single S. 
ea ople observations could be se- 
r ed for each subclass by measuring 
= dependent variable several times 
eins treatment combination. The 
mi a of such an experiment 
wald ; be very „high and conclusions 
Site or the unique S, but who would 
Sil a to generalize from the re- 
en whether null hypotheses were 
E or not? The writer dis- 
sin w no instance of the use of a 
ie es in factorial design, but many 
ig gi -have reported experi- 
nts in which broad inferences were 
rawn from less than a half dozen Ss. 
lin though, in principle, there is no 
mene nan on the number of experi- 
voly A factors which may be in- 
the 5 , difficulties frequently arise in 
Ee aton of complex fac- 
ment esigns. The number of treat- 
rapidi combinations increases, very 
Daat and often limitations in ap- 
as S or other circumstances cause 
8e-scale experiment to stretch 


D 


‘elaborate factorial 


out over a considerable period of 
time. The classic example of a fairly 
experiment in 
psychological research is that of 
Crutchfield (32, 33). In this study 
the topic of investigation was string- 
pulling in rats as a function of five 
factors, each varied over three levels. 
A single animal was assigned to each 
of the 243 treatment combinations. 
Complete analysis would yield a list 
of 31 mean squares: 5 main effects, 10 
two-factor interactions, 10 three-fac- 
tor interactions, 5 four-factor inter- 
actions, and 1 five-factor interaction. 
In such a case it is generally assumed 
that interactions involving three or 
more factors can be “‘pooled”’ to pro- 
vide an adequate estimate of experi- 
mental error. Fisher (44) describes 
this procedure of dispensing with ab- 
solute replication in estimating error 
as the method of “hidden replica- 
tion” and points out the possibilities 
of loss of precision in tests of signifi- 
cance when high-order interactions 
are not really negligible. 

Whether high-order interactions 
can ordinarily be assumed to be un- 
important in psychological research 
is problematic, but it is certain that 
they cannot be evaluated when there 
is no replication. Furthermore, even 
with replication they frequently pre- 
sent puzzling problems of interpreta- 
tion to the experimenter and, since 
large psychological studies are rarely 
repeated, there is little opportunity 
to compare their consistency over a 
series of experiments. 

Psychologists in general have not 
paid much attention to the practical 
and experimental advantages of 
“confounding” in the planning of ex- 
periments. Confounding in this con- 
nection refers to the deliberate ar- 
rangement of the experiment so that 
certain mean squares represent the 
effects of more than one known 
source of variation. Experimenters 
often go to great length to avoid the 
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possibility of confounding experi- 
mental factors, sometimes to the con- 
siderable enlargement of their stud- 
ies, even when previous studies have 
fairly well demonstrated that the fac- 
tors concerned do not interact. Of 
similar character is the practice of 
running all possible combinations in a 
factorial experiment and then com- 
bining high-order interactions to esti- 
mate experimental error. The basic 
principle of deliberate confounding is 
to use “incomplete blocks,” i.e., 
blocks within which all treatment 
combinations do not occur (45). In 
general, the purpose of such con- 
founding is to increase the precision 
of selected experimental comparisons 
while sacrificing the possibility of 
evaluating other comparisons, e.g., 
high-order interactions. 

A simple illustration will clarify 
the basic idea in deliberate confound- 
ing. Let us suppose that we have a 
three-factor experiment, each factor 
being varied over two levels. Repre- 
senting factors by letters and levels 
by subscripts the eight possible com- 
binations may be separated into two 


subgroups: (a) 4AıB:C;; AıB:C3; 
A2BiC2; ABC, and (b) A,B,C; 
A,B.Ci; A2BiCi; ABC. In the 


usual complete factorial exp 
where each S serves as a bloc! 
S would undergo all eight experimen- 
tal treatments. Let us, however, 
modify the design so that five Ss 
undergo all the combinations listed 
after (a) while five other Ss undergo 
those listed after (b). Each S would 
then represent an incomplete block. 
The resulting analysis of variance 
would then allot 1 df each to ABAC 
AB, AC, and BC; 9 df to Ss; and 
24 df to the error estimate. 

The single-factor and two-factor 
effects are not influenced by differ- 
ences among Ss (blocks) while the 
three-factor interaction ABC is com- 
pletely confounded with these differ- 


eriment 
k, every 


ences. In the usual “complete” ex- 
periment this latter interaction would 
have been estimated from the differ- 
ence of (a) and (b) above. In sucha 
case the decision to employ the con- 
founded design might be based upon 
the fact that each S is available for 
only half of the experimental sessions, 
a desire to avoid fatigue or boredom 
on the part of Ss, or any other reason 
which might justify halving the ex- 
perimental period for each S. The 
aim in this particular design is to re- 
duce the error variance used to test 
the significance of the main effects 
and two-factor interactions by sacri- 
ficing the second-order interaction. 

The reader should not conclude 
that confounding is possible only 
when individual Ss serve as blocks. 
Confounded designs may at times be 
fruitfully employed when each S 
undergoes only one experimental 
combination. Nor are such designs 
limited to the confounding of high- 
order interactions. Baxter (6) has 
discussed various possibilities for in- 
creased precision in experimental re- 
search through the use of confound- 
ing. In the main, however, the most 
comprehensive presentations of de- 
signs involving deliberate confoun ]- 
ing are found in sources dealing pri- 
marily with experimental agriculture 
(27, 45, 83, 124). The following are 
some hypothetical examples of situa’ 
tions where the experimenter might 
consider the possible advantages 0 
confounding by means of “incom 
plete” blocks: 


iy The Ss fall into homogeneous grouP® 
€.g., by sex, age, family, IQ, school, vis 
ual acuity, etc., but there are insufficie? 
Ss in each group to allow carrying out 4 
treatment combinations, A common ae, 
ample is the limited size of groups of litte 
mates, «oie 

2. Several experimenters might simu 3 
taneously handle portions of the enti 
Program, thus speeding up completion 4 
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the experiment. General differences in re- 
sponse of Ss due to the-experimenters 
could be removed by confounding the 
blocks (experimenters) with unimportant 
Interactions. The same principle might 
be applied when different machines are 
used to present experimental stimuli or in 
experiments which involve the use of con- 
federates. 

3. In some experiments time and space 
considerations might determine the sepa- 
ration of blocks. Several different experi- 
mental rooms may be involved or rele- 
vant environmental conditions may vary” 
fromday today. Treatmentcombinations 

elonging to a block could be compared 
with greater precision than would be pos- 
sible if such sources of heterogeneity were 
Ignored. 


In all of these cases it is presumed 
that there is significant block-to- 
lock variation with respect to the 
dependent variable being studied. 


REPEATED- MEASUREMENTS 
DESIGNS 


_ In many studies the experimenter 
1S especially interested in analyzing 
Successive changes in measures ob- 
tained repetitively from one or more 
8roups of Ss. Some of the types of in- 
vestigation in which the problem of 
repeated measurements arises are (a) 
examination of learning and extinc- 
tion data; (b) studies of dark adapta- 
tion; (c) investigations of perform- 
ance and fatigue; (d) analysis of se- 
Quential measures of physiological or 
Sensory-motor functions for varying 
treatment groups. The repeated- 
Measurement situation is so common 
in psychological research that Ed- 
Wards (37) devotes an entire chapter 
to this topic. Several articles have 

cen largely. devoted to this type of 

sign (1, 86, 96). 

Single group with repeated measure- 
crag If there is but a single group 
H Ss, the investigator may be pri- 
whee, interested in determining 

ether the group in general shows a 


significant trend during the succes- 
sive trials or periods. The simplest 
method of analysis is a double-classifi- 
cation design where rows represent 
different Ss and columns represent 
successive trials. If the F test for 
trials mean square over the Ss X trials 
interaction mean square is “‘signifi- 


TABLE 6 


Mean Macnitupe (Mm) or CRs Aver- 
AGED FOR SUCCESSIVE FIvE-TRIAL 
Brocks DurinG First Day 
REINFORCEMENT TRIALS* 


(108) 

Sub- Successive Five-Trial Blocks 

ject 1-5 6-10 36-40 41-45 
1 — mn mer, — — 
2 = = — — fos 
3 == —— — — — 
4 =— — — — — 
a —_ = = = = 
6 _ A = = -4 
7 —_ = — — — 
_— = Lj i = 


Mean 0.00 0.00 +++. .67  .37 


Analysis of Variance 


Source of Variation af 
Group slope > 1 
Between individual means 7 
Between individual slopes 7 
Individual deviations from 
linearity 56 
Total 71 


* Data in body of table not provided. 


cant,” one concludes that there is 
nonrandom trial-by-trial variation, 
i.e., trial means are not the same (see 
Table 2). Such an analysis, how- 
ever, does not indicate whether the 
trial means follow a regular linear or 
curvilinear trend. In order to ‘‘test”’ 
for the presence of a consistent trend, 
one must fit curves to the data, tak- 
ing into account both individual and 
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group regressions upon the time scale. 
One of the methods suggested by 
Alexander (1) was applied by Norris 
and Grant (108) in a study of eyelid 
conditioning to test the statistical 
significance of group slope in a design 
involving nine successive five-trial 
blocks for a group of eight Ss. The 
measure analyzed was mean magni- 
tude of a CR and the analysis ap- 


TABLE 7 


Loc LATENCIES FOR ACQUISITION OF THE 
RUNNING REsponseE* (93) 


Acquisition Trials 
Rats 


1 2 3 4 5 6 7 8 


Group A: Running First, Bar- 
Pressing Second 


ne 


Group B: Bar-Pressing First, 
Running Second 


Analysis of Variance 


Source of Variation df 
Trials (T) : 
Between groups (G) 


Between Ss in sa 
Interaction: Txe group (5) ao 


Interaction: Txs 3 
Total 383 


* Data not provided. f 


peared as in Table 6. Alexander (1) 
points out that in some cases appar- 
ent “significance” of group slope may 
be attributable to wide variations in 
individual slopes. 

Independent groups with repeated 
measurements. A more complex case 
with respect to repeated measure- 
ments occurs when several independ- 
ent “treatment” or “methods” 
groups are involved and the investi- 
gator wishes to compare the trends 
exhibited by the several groups. If 
the assumption, among others, 1$ 
made that individual regressions are 
parallel, analysis is readily made in 
terms of a double-classification design 
with the between-Ss variation being 
subclassified into a between-treat- 
ments source of variation and a be- 
tween-Ss within-treatment-groups 
source of variation (37, 86, 96). This 
procedure of decomposing composite 
classifications or variables “nestled” 
within other variables will frequently 
prove to be valuable in the complete 
analysis of many experimental de- 
signs (cf. the “split plot” design de- 
scribed in detail by Cochran and 
Cox [27]). This form of analysis was 
used by Liberman (93) in analyzing 
8-trial acquisition and extinction 
trends for two groups of 24 rats in @ 
study of transfer effects. The vari- 
ance breakdown is shown in Table 7: 

Similar analyses of repeated meas- 
urements for independent groups 
were carried out by Furchtgott (48) 
in a study of maze swimming for 
three groups of rats exposed to differ- 
ent levels of X-irradiation, and bY 
Bernberg (9) in comparing the effects 
of shock and narcosis upon maze 
learning ability in young rats. 

The analysis of repeated measure 
ments for independent groups take? 
on a more complex form if possiblé 
individual and group variations in 
linear regression are taken into aC” 
count. Alexander (1) provides 2” 


SS 
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analytic procedure for such a trend 
analysis. His suggestions were applied 
by Grant, Riopelle, and Hake (64) in 
comparing extinction trends for three 
groups of 15 Ss, each group being 
given a different reinforcement pat- 
tern for an eyelid CR. A trend analy- 
sis of CR magnitude scores was car- 
ried out for five successive blocks of 
trials with the analysis taking the 
form shown in Table 8. 

Similar analyses were found in 
other studies by Grant, Hake, and 
Schneider (58) and Grant and Nor- 
ris (56). 

Repeated measurements in multiple- 
classification designs. Many varia- 
tions of the repeated-measurements 
design may occur. The within-sub- 
classes mean square of a factorially 
designed experiment may be based on 
successive measurements of the same 
Ss, or several Ss within the same sub- 
class may be repetitively measured. 
In a sense, all designs where the same 
Ss undergo several experimental vari- 
ations are applications of the “re- 
Peated-measurements” principle, al- 
though the term has generally been 
used to refer to the case where the 
effect of the same treatment is meas- 
ured successively over a period of 
time. Whereas in the usual factorial 
experiment with Ss as one axis of 
classification the Ss undergo the sev- 
eral experimental combinations in 
Tandomized order, it may sometimes 
be necessary to have all Ss undergo 
the same sequence of treatments. In 
other experiments the Ss may under- 
go the treatments in differing orders, 
but the investigator may wish to 
eliminate a general temporal effect, 
e.g., transfer, fatigue, practice effects, 
rom his estimate of experimental er- 
ror. An example of a single group ex- 
Periment where all of the Ss under- 
Went the several treatments in the 
Same order is provided by Bruner, 

Ostman, and Mosteller (13). Nine- 


TABLE 8 


MEAN MAGNITUDE OF CONDITIONED 
EYELID RESPONSES FOR SUCCESSIVE 
Five-TrraL BLOCKS DURING 
EXTINCTION (64) 


Successive Five-Trial Blocks? 


Sub- after First 5 Trials 
ject 
2 3 4 5 6 
Single Aliernation Group 
1 — = 
2 = — 
14 — as 
56 = es 
Double Alternation Group 
16 — e 
17 — pen 
2 — -- 
30 = — 
100% Reinforcement Group 
31 — a 
230 = — 
44 ppn = 
45° — = 
Analysis of Variance 
Source of Variation df 
1 


Over-all slope 
Over-all deviations from linear- 
ity 
Between group means 
Between group slopes 
Group deviations from estimate 
Between individual means 4 
Between individual slopes 4 
Individual deviations from esti- 
mate 126 


NNANN Ww 


Total 224 
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TABLE 9 
PER SUCCESSIVE ONE-MINUTE INTERVAL OF THE SCHROEDER 
Se STAIRCASE UNDER THREE INSTRUCTIONS (13) 
Subjects 

Instructions Minutes ; 3 T T 

“Alternate” 1 120 22 42 30 
M=47.4 : 

10 129 11 35 32 

“Hold” 11 19 10 7 5 
M=11.5 . 

“Natural” 21 54 20 18 12 
M=21.6 . 

i 25 10 20 10 


Analysis of Variance 


Source of Variation 


df 

Subjects (Su) 18 
Set (St) 2 
Interaction (Su St) 36 
Time-sequence regression 57 
Residual sampling variance 456 
Total 569 


teen Ss were given the task of revers- 
ing the Schroeder staircase for succes- 
sive ten-minute periods under three 
sets of instructions. Reversals per 
successive one-minute interval were 
analyzed with the time-sequence re- 
gression lines for the individual Ss 
being taken out of the total variation 
of scores as a systematic source of 
variation. The analysis of variance 
appeared as in Table 9. 

Another complex example, where 
repeated measurements were ana- 
lyzed, is found in a study by Law 


rence and Miller (89). Their invest!” 
gation involved a 2X2 factorial de 
sign in which individual and grouP 
linear regression lines (44) were com 
pared for groups of Ss, doubly class" 
fied according to number of re” 
forced trials and amount of rewat@ 
This study appears to be fair 7 
unique in that curvilinear regressi’ 
lines were also examined. ing 
Comment. Experiments involvi”? 
the repetitive measurement of a C” 
„terion variable for one or more gt" on 
-of Ss are characteristic of many ar 
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of psychological research. Similar ex- 
periments are not commonly found in 
experimental agriculture and uses of 
Variance analysis for repeated-meas- 
urements designs represent special 
adaptations made by psychologists. 
ee the most uniquely psycho- 
gical of these applications is the 
Situation where the investigator is 
Particularly interested in the com- 
Mies of trends, e.g., learning 
A hes for several independent 
at ae subjected to different experi- 
pes conditions. Traditional meth- 
la or comparing such trends were 
rgely limited to comparisons of ex- 
Perimental groups either at specified 
Points of the experiment (see Table 
Or with respect to increment or 

= crement over specified periods (1). 
bay the experimenter simply 
ie Pared the over-all means of the 
ohn groups, thus completely neg- 
Rat the configurations of succes- 
ods trial means. The analytic meth- 
d cited in this section have proven 
7 Practical utility for the comparison 
ouat trends, but in general they 
ine be applied with caution since 
able a. measures taken on the 
either S can hardly be regarded as 
Pende randomly distributed or inde- 

a nt. There is need for further 
pea work on the topic of re- 
With i measurements, preferably 
ticia ae aid of mathematical statis- 

ns. 

Despite the fact that repeated 
nono nents often appear to exhibit 
that Po trends the writer found 
trouble” investigators go to the 
tions į of fitting curvilinear func- 
anes Tee out analyses of vari- 
discuss indquist (96) and Lewis (92) 
Roodne Procedures for testing the 

cans tA of fit of observed successive 
single © fitted curves in the case of 

8roup, but there is need for, 


EXPosi : aie 
tory article on the possibi 


_fatigue. 


ast tiods\ 
ies jgtepatments (Latin letters). While the 
©Mmparing curvilinear trend for ney square is a very compac 


independent groups by variance 
methods. 

Finally, it might be noted that the 
type of investigation in which all Ss 
undergo several different experimen- 
tal treatments in the same order 
should in general be avoided. The 
experiment by Bruner, Postman, and 
Mosteller (13) described in Table 9 is 
a case in point. The design is in- 
creased in sensitivity by the separa- 
tion of individual variations in re- 
gression on time from the estimate of 
error, but this does not overcome the 
confounding of differences in ‘‘set’’ 
means with possible temporal effects 
of fatigue, adaptation, etc. Such con- 
founding of the main experimental 
factor could have been obviated by 
randomizing the sequence of experi- 
mental conditions among the Ss. 


THE LATIN-SQUARE PRINCIPLE 
or DESIGN 


The fundamental principles of the 
latin-square design are described in 
many texts and in articles by Thom- 
son (127), Grant (52), and Edwards 
(38). The latin square is essentially a 
triple classification, one variable rep- 
resented by rows, the second by 
columns, and the third by treatments 
which occur once in each row and 
once in each column. As used by psy- 
chologists, the latin-square arrange- 
ment has typically been applied as a 
form of repeated-measurements de- 
sign where Ss are exposed to several 
experimental treatments and the in- 
vestigator desires to take account of 
the possibility of systematic temporal 
effects such as transfer, practice, or 


Single latin-square designs. In the 
most common design using a single 
square, the criteria of classification 
4 s (rows), trials or successive pe- 
columns), and experimental 


t form of 
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TABLE 10 


NUMBER OF Correct RESPONSES MADE BY Five SUBJECTS IN READING THE 
LUCKIESH-Moss Low Contrast Test CHART UNDER 
Various EXPERIMENTAL CONDITIONS (18) 


Experimental Conditions* 


Loud Weak 


Heavy 


Light 


7 Control Means 
Suec Sound Sound Pressure Pressure K ; 
A 21(2) 22(3) 20(4) 22(5) 22(1) D 
B 22(4) 16(1) 23(5) 19(2) 23(3) aa 
c 14(1) 14(5) 23(2) 24(3) 20(4) 19. : 
D 29(5) 24(4) 24(3) 24(1) 28(2) 25.8 
E 16(3) 15(2) 14(1) 15(4) 13(5) 14. 
Mean 20.4 18.2 20.8 20.8 21 2 
Experimental Days 
1 2 4 5 
Mean 18.0 pn ey) 21.8 20.2 20.2 
Analysis of Variance 
Source of Variation df 
Subjects 4 
Days 4 
Conditions 4 
Residual (error) 12 
Total 24 


S s.s nf 5 ae re 
* The entries in parentheses are the days on which the experimental conditions were P 


sented, 


design, it should be obvious that its 
application assumes that interactions 
among the variables are negligible. 
If such interactions are present, they 
. are confounded with the other sources 
of variation and may serve to aug- 
ment or depreciate the apparent sig- 
nificances of effects. Chapanis, 
Rouse, and Schachter (18) employed 
a single 5X5 latin-square design in 
studying the effects of intersensory 
stimulation upon contrast sensitiv- 
ity, as measured by number of correct 
responses on the Luckiesh-Moss Low 
Contrast Test Chart. Five Ss were 
tested under five conditions (loud 


sound, weak sound, heavy pressure, 
light pressure, control) on each of A 
days. The analysis of results follow 
the form of Table 10. 


eagle 
Leyzorek (91) employed a sing 


7X7 latin-square design in a study 
analyzing various types of Con 
scores made in visual interpola ith 
between circular scale markers W 
differing sizes of scale interval. 
Replicated latin-square 
Studies in which latin-square = 
are used may be replicated I í 
ploying randomly selected squa" the 
the same size or by applying. cs 
same square to several groups Q 
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In some cases where the number of 
experimental treatments is small it 
may be feasible to apply all permuta- 
tions of order of the several treat- 
ments with several Ss undergoing 
each sequence. The principles in- 
volved in these variations have long 
een used in experimental research 
and special types of such designs have 
een variously referred to as per- 
muted double-fatigue orders, bal- 
anced orders of presentation, rotation 
€xperiments, crossover designs, 
plan back studies, ABBA orders, 
rs The relative advantages and dis- 
ges of various types of repli- 
$ ion of the latin square and meth- 
G S of analysis are discussed by 
hore (52), Edwards (37, 38), Coch- 
(83). ox (27), and Kempthorne 
” The simplest replicated latin- 
vare design is the 2X2 square in 
ka ich half of a group of Ss go through 
sei, conditions in one order while the 
“hele Ss go through the condi- 
as in the reversed order (53). Fre- 
so ntly one of the conditions serves 
(ie eee control. Brogden 
ing : Ina study of sensory condition- 
BA obtained auditory thresholds 
light 10 Ss first in the presence of a 
Sen Stimulus and then in the ab- 
Ce of light, while a second group of 
seque was measured in the reversed 
fis “se Threshold measures were 

greed as in Table 11. 
Gout designs were applied by 
het and Brogden (21) and 
in en Gregg, and Brogden (22) 
ie of reaction time. In an- 
af th study employing a 2X2 design 
cay same kind for a comparison of 
orsi and recognition, the investiga- 
sign nappropriately interpret the de- 

as a 2X2 factorial (113). . 

qua plication of the same latin- 
lows e design for larger squares fol- 
with h similar pattern of analysis 
e addition of another source 


Te 


TABLE 11 


AUDITORY THRESHOLDS WITH AND 
WITHOUT Licur (12) 


Experimental Group 


Threshold 


Subject* Threshold 
with without 
Light Light 
1 18.0 20.5 
3 20.5 18.0 
17 —4.5 5:5 
19 15:0 15.0 
Subgroup 
Mean 16.5 18.8 
2 20.5 25-5 
4 25:5 25.5 
18 10.5 10.5 
20 10.5 15.5 
Subgroup 
Mean 15.5 18.2 
Group 
Mean 16.0 18.5 


Analysis of Variance 


Source of Variation 
Treatment 
Ordinal position of treatment 


Sequence of treatment 

Individual variation of Ss within 
sequences 

Error 


anng 


18 


Total 39 


* The odd-numbered Ss make up the sub- 
group for which the threshold with light was 
made first and the even-numbered Ss are the 
subgroup for whom the threshold with light 


was second. 


of variation entitled “square unique- 
ness” by Grant (52) or “latin-square 
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TABLE 12 


ERROR SCORES IN LINEAR PURSUIT AS A FUNCTION OF 


_— 


ANGLE OF ARM FROM Bopy* (29) 


Order 

Sequence Subject a mE W y yi VII 
1 (180°) (210°) (240°) (270°) (300°) (330°) (360°) 
A 2 — — — — = = E 
3 = om AE = pa = — 

Sa = ms = = == 
R (210°) (240°) (270°) (300°) (330°) (360°) (180°) 
G 26 = = n == = — =a 
27 = = = Ss, =" ae == 
28 T 


Analysis of Variance 


Source of Variation df 
Angle 6 

' Sequence of angles ó 
Ordinal position of angles 6 
Individual differences within sequences 21 
Square uniqueness 30 
Remainder 126 
Total 195 


. . . . . e 
* Data in body of table not provided; entries indicate sequence of angles; each score waS th 


mean of 20 trials at a given angle. 


error” by Edwards (38). The latter 
author emphasizes application of 
tests of homogeneity of variance be- 
fore pooling terms for an over-all er- 
ror estimate. A 7X7 replicated latin- 
square design employing the same 
square for several groups of Ss was 
used by Corrigan and Brogden (29) 
in studying the effect of bodily angle 
upon precision of linear pursuit 
movements. Twenty-eight Ss were 
randomly allocated to seven groups 
of four Ss each. Each group went 
through the pursuit task at seven 
angles with varying orders of presen- 
tation in a latin-square design. Error 


y 


at each angle, were analyzed as in 
Table 12. tp 
A similar analysis of an expe! 
mental design involving replicatie 
of the same 24X24 latin square va 
two Ss in each sequence was caro 
out by Corrigan and Brogden S 
Two studies by Gregg and Brog ‘of 
(66, 67) also involved the applicat! 
of replicated 6X6 latin squares- m 
As indicated above, when the nu ig 
ber of experimental treatments 
small it is possible to utilize ing 
latin-square principle by provi’ gf 


48 ial 
scores, based on combining 20 trial 
for every possible permutation | 
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order of presentation. This arrange- 
ment and the method of analysis are 
discussed by Grant (52). Ryan, Cot- 
trell, and. Bitterman (118) em- 
plosa such a design in a study of 
ae tension when they assigned 
a s to each of the six possible 
ae . three experimental condi- 
TAn glare, noise, control), but their 
_ of results was limited to 
ae the design as a double classi- 
pba without replication. In an 
<li the device of using every 
ee of experimental orders, 
A aoe t, Jones, and Tallantis (62), 
of arar concept formation by means 
soy Wis aheers experiment, em- 
ca what might be called a double 
of oe design since each group 
ites repeated their assigned order of 
der P E treatments. Un- 
Se e conditions set up by the in- 
eth cise Op were four Ss for 
specified, e 24 possible permutations 
gos other major replicated latin- 
oe design involves the applica- 
Ses several different randomly se- 
design Squares, No examples of this 
(a other than those described by 
Gund (52) and Edwards (38) were 
Cant the literature surveyed. 
in ined latin-square and factorial 
may p The latin-square principle 
rangem combined with a factorial ar- 
ways (37. of treatments in various 
Bde 52, 27). One simple meth- 
squar r example, is to have a 4x4 
te at with rows representing Ss and 
trials ns representing successive 
Hens in which the four latin treat- 
: are A,B, ABs, AoB,, and 
y s This specific design was used 
l eee (115) in a study of the re- 
Buralar distance to apparent size of 
jected ¢ ter-effects. Four Ss weresub- 
Combing, the four different treatment 
ina ees on four successive days 
in-square design. Each treat- 
Was the combination of one of 
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TABLE 13 


< POINTS OF SUBJECTIVE EQUALITY FOR 
Eacn SUBJECT FOR DIFFERENT Dis- 
TANCES AND CONDITIONS OF 
SatraTion* (115) 


Day 
Subject 

2 3 4 

A 2S 6NS 2NS 6S 
B 2NS 6S 2S 6NS 
G 6S 2S 6NS 2NS 

D 6NS 2NS_ 6S 2S 

Analysis of Variance 

Source of Variation af 
Days 3 
Subjects (sequences) 3 
Satiation vs. no satiation 1 
Distance 1 
Interaction: Satiation X Distance 1 
Remainder i 6 
15 


Total 


* Data not provided. The numbers in the 
body of table refer to distance (2 m. or 6 m.) at 
which S made his judgment; the letters Sand 
NS refer to the conditions of “satiation” and 
“no satiation.” 


two distances of stimulus and one of 
two conditions of “satiation.” Anal- 
ysis was carried out for only three 
sources of variation, viz., one df for 
the two variations of distance, seven 
(?) for individuals, and seven for er- 
ror, but might have been extended as 
shown in Table 13. S 
Another variation of the principle 
of combining latin-square and fac- 
torial design was found in a study of 
delayed response performance by 
Meyer, Harlow, and Settlage (104). 
In this experiment measures from 
sets of four monkeys were arranged 
in a 4X4 latin square, with four 
learning periods (rows) and four ex- 
perimental conditions (columns). 
Within each of the 16 cells of the 
square there were 16 entries for all 
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combinations of four types of object 
pairs and four lengths of delay. Sep- 
arate analyses were carried out for 
normal, unilateral damaged, and 
frontal damaged Ss. 

A third variation of combining 
latin-square and factorial principles 
in a replicated design was used by 
Cameron and Magaret (16) in a 
study of responses to incomplete 
sentences. In this study a 2X4 de- 
sign was employed, each subcell indi- 
cating the combination of two fac- 
tors. Replication of sequences by 
having seven Ss undergo each order 
of conditions allowed for the differen- 
tiation of sequence variation from 
variation among Ss in the same se- 
quence. 

A still more complex design involv- 
ing latin-square and factorial princi- 
ples in replication was used by Post- 
man and Bruner (114) in a study of 
the relation of set and perceptual be- 
havior. Their analysis, however, is 
difficult to explicate since composite 
sources of variation were dubiously 
partitioned and an attempt was made 
to analyze confounded interactions. 

Greco-latin square designs. A fur- 
ther extension of the latin-square 
principle is to add another experi- 
mental treatment to the latin-square 
design in such a way that each new 
treatment appears but once with each 
Latin letter treatment (44, 45, 52). 
No “pure” examples of greco-latin 
square designs were found in the 
literature surveyed. 

Comment. In a recent article 
McNemar (102) has discussed a type 
of application of the latin-square de- 
sign which has been neglected by 
psychologists. As noted above, the 
common use of the latin square has 
been the case where one classification 
of the data consists of experimental 
treatments while the other two 
classifications consist of uncontroll- 
able sources of variation, e.g., Ss and 


trials. McNemar suggests the use of 
latin square as an economical form of 
three-factor design, when each factor 
consists of the same number of levels, 
and the mixed design where two of 
the three classifications are experi- 
mental factors. An example of the 
latter case is provided by Garrett and 
Zubin (49) who describe a study of 
color recognition by the dark-adapted 
eye where the three classifications 10 
a 4X4 latin square were order of pre- 
sentation (rows), levels of illumina- 
tion (columns), and color (Latin 
letters). If the rows in this study had 
represented, say, four levels of dark 
adaptation, instead of order of pre- 
sentation, this study could have 
served as an example of a three-factor 
latin-square design. k 

Of perhaps more importance 1$ 
McNemar's contention that the latın- 
square design is rarely applicable 17 
psychological research because the 
basic assumption of negligible inter- 
actions among the three classification" 
variables is generally violated, esp° 
cially in the design where Ss form onè 
of the criteria of classification. Mc 
Nemar concludes that the use of the 
latin square is “defensible only 1% 
those rare instances when one has 
sound a priori reasons for believing 
that the interactions are zero” (1021 
p. 400). 

There is no question but that th¢ 
standard mathematical model of the 
latin-square design assumes that m 
teractions are negligible and that ate 
tistical inference is most dependab 2 
when this assumption holds. But t E 
writer does not agree with McNema! 
when he states that too many nsii 
nificant” F’s are obtained when th! 


residual term, containing both inter 
action and the ordinary error, a 
to be smaller than the interact 
Properly used in the denominator J 
F. In the first place, it is clear t 
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tie single latin square never provides 
A of “pure” error of the type 
= D G when replication within the 
BY Ai eel is carried out. The 
a on p the latin square is always 
ie ipa of confounded first- 
This bers „second-order interactions. 
ES. omen provided that the 
ris sn a are negligible, furnishes 
When lased estimate of “pure” error. 
thin been el (but untestable 
Deseni T design) interactions are 
eee the residual could possibly be 
balers a specific experiment if the 
Batten nis) happened to follow the 
Major i one or more of the three 
fin, af classifications, but in the long 
a were always randomly 
signifies it would be expected that 
to oe interaction(s) would tend 
tha pt ui the residual, thus inflating 
ithe mate of error. In such a case, 
destin + apes a were interested in 
ae: ka he significance of a main ef- 
A eae an estimate of “pure” 
TOR gegen of the presence of 
wae p fiere would be no such 
could ne available, and his purpose 
main on be met. If, unknowingly, a 
an Sey were tested against such 
the F pi estimate of “pure” error, 
small, atio would tend to be too 
a assume, with McNemar, 
Sirous that the experimenter 1s de- 
main S testing the significance of 
Dresene, ects over and, above the 
actions A possibly significant inter- 
testing his would be analogous to 
tion in amg effects against interac- 
Sign, The two-factor replicated de- 
the two-f e mathematical model for 
Only one actor case is simple because 
imports interaction is present. The 
tWo-facter point, however, about the 
in ae design is that the observed 
E Biter term is assumed to be 
nents, į of two additive compo- 
Variance action variance plus error 
e€, while an observed main ef- 


fect is assumed to be composed of 
three additive components, main ef- 
fect variance plus interaction vari- 
ance plus error variance. Since the 
residual term in the latin square is 
made up of several confounded inte?- 
actions, it is impossible to set up a 
simple “components-of-variance”’ 
model (see below) as for the two-fac- 
tor design. Nevertheless, for practi- 
cal purposes one can assume that the 
observed residual of the latin square 
is composed of two components: con- 
founded interactions variance plus er- 
ror variance. Each observed main 
effect would then be assumed to con- 
sist of three components: main effect 
variance plus confounded- interac- 
tions variance plus error variance. 
The consequent F ratio of main effect 
mean square over residual mean 
square should then tend to give an 
unbiased test of the significance of 
main effect over and above the pres- 
ence of significant interactions. Mc- 
Nemar’s contention that the denomi- 
nator of the F test should properly 
consist of interaction alone, i.e., sepa- 
rated from error variance, has, so far 
as the writer is aware, no precedent 
in analysis of variance methods. In 
any case, however, it is clear that the 
presence of significant interactions 
negates the application of the usual 
latin-square design. No mathemati- 
cal justification is readily available 
for inference in the case where some 
of the interactions are “significant.” 


DESIGNS INVOLVING ANALYSIS 
or COVARIANCE 


In some investigations designed for 
analysis of variance it may not be 
feasible to control or classify the data 
on the basis of one or more relevant 
variables which can, however, be 
measured. The addition of covari- 
ance analysis (44) to the experimen- 
tal design allows for adjustments to 
be made in experimental comparisons 
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on the basis of the regressions of the 
variable of primary importance on 
these other relevant variates. Covari- 
ance analysis may be carried out for 
all of the experimental designs so far 
presented. Discussions of covariance 
are readily available both for single- 
classification designs (36, 37, 76, 95, 
101, 124) and for multiple-classifica- 
tion designs (37, 76, 95, 124), as well 
as for the case of one independent or 
control variable (36, 37, 76, 95, 101, 
124) or two independent variables 
(76, 124). Snedecor (124) also pro- 
vides an example of covariance in a 
latin-square design. 

Applications of covariance analy- 
sis in experimental design were not 
too common in the literature sur- 
veyed. In general, moreover, when 
covariance was used little descriptive 
detail was provided. Bernberg (9) 
adjusted error scores for three groups 
of rats, learning a maze under three 
different conditions, on the basis of 
differential food intake in a single- 
classification design. In a study of 
reminiscence, Buxton and Bakan (15) 
adjusted criterion scores based on dif- 
ferences between rest and no-rest 
conditions by “correction” for recall 
trial difference scores. Buxton and 
Ross (14) similarly applied covari- 
ance analysis to a two-factor design 
in a study of the relationship between 
reminiscence and type of learning 
technique.* Reynolds (117), in a 
study of resistance to extinction, con- 
sidered covariance adjustments of 
learning scores on the basis of scores 
on a previously trained habit, but re- 
jected the plan because of hetero- 
geneity of variances and low correla- 


4 The main rationale for using covariance in 
this study was to “remove” variance due to 
using the same Ss under experimental and con- 
trol conditions. Grant (52) illustrates how this 
same study might have been analyzed by in- 
terpreting the arrangement as a 2X2 greco- 
latin square. 


tions. He then adjusted for training | 
time in an analysis of the extinction 
scores. Glixman (51) applied covari- 
ance analysis to a 3X3X2 factorial 
design in a study of recall of com- 
pleted-incompleted tasks under dif- 
fering conditions of stress. Covari- 
ance adjustments were’ made for 
scores based on number of incom- 
pleted-recalled tasks in terms of total 
number of incompleted tasks. $ 
The complex problem of handling 
disproportionate subclass frequencies 
in a double-classification 2X4 fac- 
torial design with covariance analysts 
is exemplified in a study by Fitch, 
Drucker, and Norton (46), who used 
a procedure developed by Tsao (128). 
A rather full explanation of design 
basic assumptions, and analytic pro- 
cedures is provided by this study. 
Comment. As noted by Fisher (45) 
and others, analysis of covariance 1n 
experimental design may be used for 
two major purposes: (a) to increase 
the precision of experimental com- 
parisons by statistically controlling 
for sources of variation which do no 
lend themselves to experimental con- 
trol, and (b) to aid in the interprete 
tion of the results of an experimen” 
In the former case the experimente! 
should be sure that the “contro 
variable is independent of treatment 
effects (45). Ordinarily he is not Pie 
ticularly interested in studying “a 
relationship between the concomitt Z 
measures and the primary varia’, 
being investigated (95). The sta” j- 
ard example of a supplementary op 
able which can frequently be fan 
ployed to improve the precision O he 
experiment is pretest scores On, 
same kind of performance which es t 
be measured during the experi” 
itself. ; cid 
More care must be taken in dê ce 
ing to utilize analysis of covari® P 
for the second purpose. In uia di 
supplementary measures are 
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narily taken during the course of the 
experiment and hence variations in 
the concomitant variable may be a 
function of the experimental treat- 
ments. The obvious difficulty in ap- 
Plying analysis of covariance here is 
that adjustment of the primary vari- 
able may remove part of the treat- 
ment effect itself. The experimenter 
may wish, however, to find out 
Whether there are significant differ- 
ences in treatment effects on the 
Primary variable when the secondary 
Variable is “equalized” over all 
8roups. In such cases it is generally 
Profitable to carry out not only an 
analysis of covariance to “eliminate” 
ene effects of the secondary vari- 
ma but also separate analyses of 
“Tlance of both the secondary vari- 
le and the unadjusted primary 
tones as well as careful examina- 
x „Of regression and correlation co- 
a cients, Comparison of the several 
Nalyses will tend to clarify the ex- 
i to which experimental effects on 
indi Primary variable act directly or 
‘rectly through the mediation of 
Six Concomitant variable or covari- 
Sred For example, to paraphrase 
cor (124, p. 335), in the study 
SE lixman (51) cited above: Did the 
Pis e differences in number of in- 
ing a eted-recalled tasks under vary- 
eren ditions of stress because of dif- 
let ces in total number of incom- 
a €d tasks, or in spite of them? 
ana ent discussions of the use of 
«ysis of covariance to improve 
ure p tanding of experimental struc- 
and ch, Presented by Edwards (37) 
ers (27, 83, 124). 
Proce, dition to the complexities of 
enerale and interpretation which 
varianc Yy arise when analysis, of co- 
ing m F 1S applied to designs involv- 
ther is tiple classification, or when 
Variabla more than one concomitant 
arise į other difficulties sometimes 
€ use of covariance analy- 


a 
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sis. At times the regression of pri- 
mary variable upon supplementary 
variable may be nonlinear, necessi- 
tating the adjustment of primary 
variable on the basis of curvilinear 
regression (80). In other cases the ex- 
perimenter may discover that there 
are problems in the choice of appro- 
priate regression coefficients for esti- 
mation of the main variable because 
of marked heterogeneity of regression 
from subclass to subclass. Jackson 
(73, 74) provides a detailed discussion 
of such problems and others and sug- 
gests possible solutions. 

In the context of analysis of co- 
variance, special mention should be 
made of the Johnson-Neyman tech- 
nique (78, 81). As noted above, one 
of the major uses of covariance meth- 
ods is to adjust experimental com- 
parisons for extraneous causes of 
variation. Frequently, such adjust- 
ment is designed to “equate” experi- 
mental groups when it is not feasible 
to increase precision by pairing cases 
or otherwise matching the several 
groups with respect to the relevant 
measures. The Johnson-Neyman 
technique not only furnishes a test of 
whether a statistically significant dif- 
ference exists between the means of 
the groups being compared but, in 
addition, specifies the range of con- 
trol variables for which a conclusion 
of significant difference may be re- 
garded to hold. Moreover, no special 
difficulties are involved when the 
groups are unequal in number. John- 
son and Fay (81) provide the detailed 
computational and graphical solution 
for a problem in which the social 
studies achievement of 90 pupils who 
excel in the ability to predict the out- 
come of given events is compared 
with the social studies achievement 
of 90 pupils who are poor predictors. 
The null hypothesis rejected on the 
basis of the analysis was that no dif- 
ference exists in mean achievement 
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between superior and inferior predic- 
tors when the effects of chronological 
and mental ages are controlled. The 
unique surplus information con- 
tributed by the Johnson-Neyman 
technique indicated the range of 
mental age and chronological age for 
which the conclusion of significant 
difference was valid. 


GENERAL CONSIDERATIONS 


Models, assumptions, and trans- 

formations in analysis of variance. Be- 
fore valid inferences may be drawn 
from an analysis of variance, the data 
must reasonably satisfy certain as- 
sumptions made about the underly- 
ing mathematical models used in the 
analysis and subsequent tests of sig- 
nificance. In recent years various sets 
of assumptions have been proposed 
about the elements in the linear 
models whereby analysis of variance 
is used for statistical inference. 
Pointing out that Fisher (44) had 
originally introduced the twofold con- 
ception, Eisenhart (41), in 1947 
elaborated on the viewpoint that 
analysis of variance involves one of 
two basic models, each appropriate 
for the solution of a different class of 
problems: Model I to detect or esti- 
mate fixed relations among popula- 
tion means, and Model IT to detect or 
estimate components of random vari- 
ation ascribable to the different fac- 
tors being investigated. The former 
is frequently referred to as the stand- 
ard model while the latter is com- 
monly called the components-of-vari- 
ance model (105). 

In brief the major distinction be- 
tween the two models is that Model 
I assumes that treatment and other 
designated effects are additive fixed 
constants, introducing systematic 
variation, while Model II assumes 
that treatment and other effects are 
random variables each having a nor- 
mal distribution. Both models as- 


sume that experimental (residual) er- | 
rors are independently and normally i. 
distributed with a constant variance. | 
The decision as to whether a given | 
clement in the linear model is best 
represented by a mean, indicating a 
systematic source of variation, or by 
a variance, indicating a random 
source of variation, depends upon the 
extent to which the respective vari- 
able was randomly sampled. In 
many experiments some of the effects 
are best regarded as fixed, e.g. the 
usual case for experimental treat- 
ments which are rarely randomly 
drawn from a population of possible 
treatments, while other effects may 
be regarded as introducing random / 
variation, e.g., effects assignable to Ss 
drawn at random from a specifie 
population. When both types of ele- 
ments are present, the underlying 
model is described as ‘‘mixed.’’ 

The majority of published psycho- 
logical studies employing variance 
designs give little evidence that 10- 
vestigators pay much attention to the — 
several assumptions underlying ana 
ysis of variance. For instance, 2” 
though tests of homogeneity of sub- 
group variance are readily available: 
e.g., Bartlett's test (37, 76, 84, 124): 
the Ly test (76, 84), the M test (75 
84), and Box’s test (36), the assumP” 
tion that experimental errors hav’ 


E A recent review by Crump (32) indi 
that Eisenhart's so-called Model I, Model by 
and Mixed Model have been supplemented Re 
Tukey with Models III, IV, V, and X, all "Y 
volving somewhat different assumption 
Many of the analyses described by Ker 
thorne (83) are based upon finite “random it 
tion” models, involving no assumption # dels 
normality of error distributions. Other MO", 
have been proposed which are also nonP" he 
metric, i.e., make no assumption abou" 408 | 
form of the population distributions \) ja 
106). In general, the assumptions involV™ „pe 
all of these models are less restrictive th?” ppe 
usual set of assumptions, thus broadenin? a? 
Potential applicability of analysis of yar 
techniques. 
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equal variance appears to be tested 
only in a minority of experiments. 
he assumptions that errors are un- 
Correlated, with constant variance, 
appear on both empirical and theo- 
retical grounds to be somewhat more 
critical than the assumption of nor- 
ality of distribution of the errors 

(25, 27, 83). 
Cochran, in a detailed discussion 
: the consequences when the as- 
umptions for analysis of variance as 
i i for carrying out tests of 
B cance of differences among 
«a cans are not satisfied, states that 
the principal methods for an im- 
Proved analysis are omission of cer- 
feri observations, treatments, or 
vao cate, subdivision of the error 
whee and transformation to an- 
7 er scale before analysis” (25, p. 
SE The method most frequently 
hs rted to by psychologists who take 
ig ei of violation of assump- 
Ns is transformation of the scale. 
ieee and conditions for vari- 
kinds of transformations are most 
ully discussed by Bartlett (5). 
oo accounts are available in 
i er sources (37, 76, 83, 124). Such 
ansformations are frequently in- 
adea to stabilize error variance, 
wiee ally in cases where variances 
tio n the subclasses show a func- 
nal relationship with subclass 

Means, 

~~ the experimental literature, 
inns (68, 69) provides a careful 
inn Stigation of the problem of select- 
anap Oper measures of GSR data for 
the ysis of variance procedures and 
ea tegia of using inappropriate 
Sa Among the specific trans- 
ce lons that were utilized in re- 
Square p> chological studies were 
ber of 20t transformation of num- 
g tra reversals of perspective (13), 
(4, nsformation of latency scores 
Bac log transformation of hoard- 
res (72), log transformation of 


of 


number of contacts in a pursuit- 
meter task (30), reciprocal transfor- 
mation of latency scores (89), arcsine 
transformation of percentages (75, 
94, 109), and transformation of ob- 
tained scores to per cent of prestima- 
lus values (35). 

The F test in analysis of variance. 
In the single-classification design the 
error term of the F ratio is provided 
by the “within-groups’”’ mean square. 
Similarly for the double-classification 
design with a single observation in 
each cell, the denominator of the F 
ratio is furnished by the interaction 
or remainder mean square. Com- 
plications arise, however, in selecting 
the proper denominators for the F 
ratios in the case of the double- 
classification design with several ob- 
servations in each subclass. In gen- 
eral, the most widely used procedure 
has depended upon whether or not 
the investigator decides that the in- 
teraction F test is ‘‘significant.” If 
the interaction F test is not found to 
be significant, the investigator may 
either use the “within-cells’’ mean 
square as his error estimate in test- 
ing the significance of variation 
among main effects or pool the ‘‘in- 
teraction” and ‘‘within-cells’ SS in 
arriving at an error estimate. If, 
however, he finds that the interaction 
mean square is significant, he gen- 
erally employs the latter square in 
his F tests for the main criteria of 
classification. Strictly speaking, the 
use of the interaction mean square as 
an estimate of error in this case in- 
volves application of a “‘components- 
of-variance” model to the data, since 
it is thereby assumed that the ex- 
pected value of the mean square for 
an apparent main effect is made up of 
a linear combination of error vari- 
ance, interaction variance, and the 
intrinsic main effect variance itself. 
The hypothesis is thus being tested 
that the intrinsic main effect is not 
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significant over and above any varia- 
tion attributable to both random 
error and the effect of interaction. 
With higher order multiple-classi- 
fication or factorial designs, the selec- 
tion of appropriate F tests becomes 
more complex. Again, psychologists 
have generally proceeded “from the 
bottom up” in setting up F ratios 
from an analysis of variance table. 
For example, if a three-factor design 
with several replications per sub- 
class is involved, the first test is gen- 
erally made by setting up the F ratio 
of the highest order interaction mean 
square over the ‘‘within-cells’” mean 
square. If this highest order inter- 
action is found to be “not signifi- 
cant,” it may then be pooled with the 
“within-cells’ term to provide the 
denominator for F tests of the next 
highest ‘interaction terms. On the 
other hand, if the highest order inter- 
action is found to be “significant,” 
the F tests of the next highest inter- 
action mean squares are made with 
the highest order interaction mean 
square in the denominators. When 
the investigator arrives at the main 
variables of classification he generally 
has_used as his denominator for F 
ratios the pooled interactions and re- 
sidual, if none of the preceding F's 
has been significant, or the interac- 
tion mean square of largest magni- 
tude which contains the elements as- 
sumed to be contributing to the ap- 
parent variability of a given main 
variable. This ad hoc, somewhat in- 
tuitive procedure for arriving at F 
ratios may frequently be criticized 
from the standpoint of the variance 
components assumed to be operating 
in the specific situation or because 
the elements assumed to be random 
variables in the linear model may 
more logically be assumed to repre- 
sent fixed parameters. If, however, 
a “components-of-variance”’ model 
(41) is justified by the data and sam- 


LEONARD S. KOGAN 


pling methods used in the study, a 
more appropriate method of testing 
relations is available. Among others 
(31, 83, 84, 105), Cochran (26) has 


recently discussed in detail the prob- - 


lems arising in testing a null hypothe- 
sis about several means when an ap- 
propriate denominator for an F ratio 
is not immediately provided by the 
“expected mean squares” in the 
analysis of variance table. The pro- 
cedure suggested involves setting uP 
what Cochran calls an F test where 
numerator and denominator of the 
F ratio are linear combinations of 
mean-square terms arranged in such 
a way that the treatment effect to be 
tested is present only in the numera- 
tor, while all remaining assume 
components of variance are present 
in both the numerator and denomina- 
tor. The respective df’s for the com- 
posite ratio are determined according 
to approximations proposed by Sat- 
terthwaite (119, 120). The formula- 
tion of such ratios is facilitated by 
the provision of expected mean 
squares for many commonly used ex? 
perimental designs by Snedecor (124) 
and Mood (105). 

Individual tests of significance in the 
analysis of variance. Investigators 
frequently desire to follow an over-4 
analysis of variance with tests of th? 
significances of differences betwee? 
individual pairs or groups of treat 
ment means. When the F associat® 
with a given classification is found 
be significant, the most commo”? 
used procedure has been the metho 
described by Lindquist (95), in whic 
t tests are applied to the select’ 
means, using standard errors of 
ferences based on the appropriate oi 
ror variance from the analysis of V 
ance. Confidence intervals can be § 
up on the same basis. When ere 
ratio representing a given class! i 
tion is found to be not significant al 
investigator generally ceases his 4 
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ysis. In recent years this simple al- 
ternative operation has been criti- 
cized and further extensions of analy- 
a of variance have been suggested. 
„xon and Massey (36) propose a 
y for extreme mean” applicable 
Sk e situation where one group of 
= is a control group, while the re- 

aining groups are experimental 
groups. Johnson (76), utilizing a sug- 


-gestion made by Fisher (45), dis- 


T how selected pairs of means 
EN j compared by lowering the p 
with eg significance in accordance 
ois the possible number of compari- 
ee Snedecor (124) and Cochran 
a (27) warn about the dangers 
testing differences suggested by 
mata and present methods for 
S P nding the treatment and error 
CA or relevant individual and group 
mparisons. 
he ubdivision of treatment SS is es- 
ee, applicable in experiments 
mee the levels of a given factor rep- 
a airy varying amounts or categories 
de ng a treatment continuum, © 
alae of learning. Kelman (82), for 
a had four groups of Ss (Con- 
whic Success, Failure, Ambiguous) 
eee furnished three orthogonal 
ern Ons: (a) Control group VS. 
Perimental groups (3C-S-F-A) (b) 
cut genous reinforcement vs. Clear- 
(c) S uccess or Failure (2A-S-F); and 
Son uccess vs. Failure (S-F). John- 
and Tsao (79), in a 4X7X2X2 
factorial study dealing with the 
valag ination of differential limen 
ș Nes furnish a detailed discussion 
Polyn € application of orthogonal 
elati Omials (44) in expressing the 
g. Onships between the factors, 
enneh rate, etc., and the limen 
orthos The procedure of fitting 
fac Kopal polynomials to a given 
tests a classification with associated 
sion ~ Significance for linear regres- 
requ Parabolic regression, etc. can 
ently be used to furnish infor- 


mation and answers to questions 
which are not supplied by the over- 
all F test for a given set of treatment 
means (27, 124). 

Perhaps the most simple and prac- 
tical procedure for comparing indi- 
vidual means now available to the 
investigator who is not satisfied with 
the results of an over-all F test is 
that presented by Tukey (129). In 
this procedure, after finding a signifi- 
cant F for a set of treatment means, 
one successively applies a “gap” test, 
a “straggler” test, and a new F test to 


subgroups among the treatment 
means to detect distinguishable 
groups. 


The power of analysis of variance 
tests. Almost universally, the psy- 
chologist has limited his attention in 
testing hypotheses to consideration of 
errors of the first kind (Type Terrors), 
i.e. rejecting hypotheses when they 
are true. The risk of committing 
errors of the second kind (Type II er- 
rors), i.e., accepting false hypotheses, 
has in general entered very little into 
his schema of statistical inference. 
The usual test of significance involves 
the specification of a so-called critical 
region which controls only the risk of 
error of the first kind. Thus, for ex- 
ample, if the critical region is set at 
the .05 level for an F test, the experi- 
menter is in effect declaring that re- 
jection of the null hypothesis when p 
equals or exceeds this value will be 
wrong only 5 per cent of the time. 

What happens, however, when a 
null hypothesis is not rejected, i.e., 
if the F ratio is smaller than, say, the 
tabulated value for the .05 level? 
Most investigators appreciate in the- 
ory that such a finding does not mean 
that the null hypothesis is proved. 
And yet the tendency is strong to ac- 
cept the null hypothesis and draw the 
conclusion that no differences among 
means are present. The power func- 
tion of a given test of significance is 
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designed to indicate the probabilities 
of rejecting a specified hypothesis 
when alternative hypotheses are as- 
sumed to be true. In the usual case 
where the specified hypothesis is a 
null hypothesis, i.e., all of a group of 
means are equal, the probability of 
rejecting the null hypothesis when 
the true means are in fact different 
depends upon the significance level 
selected for the test, the magnitude 
of the differences among the means, 
the size of the error variance, and the 
number of replicates. 

Two major approaches have been 
devised for determining the power of 
analysis of variance tests. In the 
older method developed by Tang 
(126), the alternative hypothesis to 
the null hypothesis is expressed in 
terms of the variance of a finite set of 
assumed population means equal in 
number to the number of observed 
means involved in the F test. In a 
more recent approach described by 
Ferris, Grubbs, and Weaver (43), the 
alternative hypothesis is expressed in 
terms of a set of normally distributed 
population means, these means rep- 
resenting a sample from a normal 
superpopulation with variance bear- 
ing a specified ratio to the error vari- 
ance involved in the F test. Since, 
however, this latter paper presents a 
somewhat limited set of curves for 
estimating the power of the analysis 
of variance test at only the .05 sig- 
nificance level, further discussion will 
be limited to the Tang approach.$ 

The method developed by Tang 
assumes that the observations can be 
expressed in terms of Model I (see 


8 Actually the 
Weaver (43) presents “o 
as xis to 1—x, i.e., Com; 
et al. (42) also Provide a brief 
operating-characteristic function 
of variance 


above), which assumes a linear com- 
bination of mean effects and errors 
which are normally and independ- 
ently distributed with constant varl- 
ance. Tang presents fairly extensive 
tables for varying pairs of df, under 
the assumption that either a .05 or 
-01 level of significance is being omy 
ployed for rejection of the null p 
pothesis. In these tables the prob- 
abilities of error of the second kind 
are indicated for varying sizes of ġ, & 
variance ratio with numerator de- 
rived from the assumed alternative 
hypothesis. Lehmer (90) subse- 
quently prepared tables providing 
the value of ¢ required for a speciten 
probability of error of the secon 
kind. Tang's tables are reproduce 
with extensive discussion of their use 
in Kempthorne (83) and Mann (99): 
while Lehmer’s tables for Type II S 
rors of probability .3 and .2 are avall- 
able in Dixon and Massey (36). 

The power function of analysis © 
variance tests is very useful (a) m 
estimating the sample sizes that ee 
reasonably guarantee a desired pro 
ability of error of the second kind for 
a specified alternative hypothesis an 
a designated level of significance, ae 
(b) for determining the power of 4 
test, if the sample sizes and sign! 
cance level have already been fixe 
Perhaps the chief implication of t 
power concept in relation to oy 
psychological research is the conc pi 
sion that many experiments are bad 
ried out without sufficient replicatio ; 
to insure a reasonable chance of dif- 
tecting experimentally important 91 
ferences in treatment means. Ke tes 
thorne (83), for example, estima 
that six replicates in each subclass 2 $ 
necessary in a 2X2X2 factorial, ity 
periment to insure with a probabi wo 
of .95 that a true difference of the aize 
means for a given factor equal in will 
to the error standard deviation 


wo 
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be detected (using a .05 test of sig- 
nificance), 

The power conception is somewhat 
contrary to the commonly accepted 
Notion that an experimenter should 
insist on a very stringent level of sig- 
nificance before rejecting a null hy- 
Pothesis when his samples are rela- 
tively small. Such a notion, para- 
doxically defended on the grounds of 
Conservatism, has probably resulted 
in the premature dismissal of many 
Potentially important areas of experi- 
mentation. It might be a worth- 
While addendum to current methodol- 
°gy if many exploratory, small- 
Sample experiments were primarily 

€voted, not to tests of hypotheses, 
but to obtaining estimates of error 
Variance. Once such estimates of er- 
Tor variance have been obtained, the 
€xperimenter is in a position to de- 
termine the sample sizes necessary to 

€tect differences between treat- 
Ments regarded to be of practical or 

Coretical significance. 

n overview of psychological re- 
Search design and analysis. Because 
ol the widely accepted thesis that 
xperimental design and statistical 
analysis are “dynamic” aspects of the 
Same research “whole,” and inas- 
Toh as many statistical and meas- 

ement techniques, e.g., regression 
éhs Correlational analysis, the i test, 
din Square, discriminant functions, 
pee can be subsumed under analysis 
th Variance and the F distribution, a 
seq ue survey of variance designs 

by psychologists could have 
ren extended far beyond the limits 


of Jr 
te the Present article. Minimum at- 
theron, morcover, has been given to 


we Seneral theory of experimental 
Such > n this survey. Basic concepts 
cal (o eXperimental control, statisti- 
+. Control, randomization, replica- 
alance, efficiency, precision, 


n, 
ort 7 i 
hogonality, comprehensiveness, 


self-containedness, etc. enter in the 
adoption of any specific experimental 
design, but, in general, the journal re- 
porting of studies is not amenable to 
elaboration of underlying principles. 
With regard to specific experimen- 
tal arrangement, cursory examination 
of books which have treated experi- 
mental design in agricultural, bio- 
logical, or industrial research, from 
Fisher’s classic (45) to the recent 
comprehensive presentations by 
Cochran and Cox (27) and Kemp- 
thorne (83), reveals that psycholo- 
gists have generally utilized only the 
simpler and “complete” experimental 
configurations. Of the 150 experi- 
mental plans presented by Cochran 
and Cox (27), only a small minority 
seem to have appeared in psychologi- 
cal research design. As noted previ- 
ously, various devices of deliberate 
confounding or partial confounding, 
especially applicable in higher-order 
factorial studies, seem to be only 
rarely considered, despite their early 
introduction into the psychological 
literature by Baxter (6) and their po- 
tential experimental and practical 
advantages. This is not to say that 
methodology from one area of re- 
search can be routinely applied in 
another area, but the increasing fre- 
quency with which variance designs 
have been applied in psychological 
research probably indicates a trend 
which can be expected to continue. 
The practicing researcher, of 
course, finds difficulties in keeping up 
with current developments and re- 
finements in the area of experimental 
design and analysis. A real service is 
being performed by the excellent 
summaries being presented in the 
Annual Review of Psychology (39, 54, 
103). Nevertheless, as pointed out by 
Johnson (77) in a recent discussion of 
the contribution of statistical science 
to educational and psychological re- 
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search, the “newer developments in 
the field have mainly been specialized 
devices for specialized purposes $ with 
three basic principles of experimen- 
tation—replication, randomization, 
and control of variability—being the 
foundation stones of modern experi- 
mental design. Current psychological 
research, as we have seen, has been 
tremendously influenced by the 
“Fisherian revolution in methods of 
experimentation” (133). 


SUMMARY 
This article has presented a survey 
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THE RESPONSE TO COLOR AND EGO FUNCTIONS! 


ROBERT H. FORTIER 
Western Reserve University? 


a It is the intent of this paper, first, 
el en, a theory—largely derived 
Ova Schachtel (77) and Rickers- 
oo (74)—and second, to ex- 
apa a number of studies involving 
Clarif in = effort to substantiate and 
N A ne theory. The reader will 
wer e serve that the paper is heavily 
tb aa with material from Ror- 
in ac inkblot studies. This weight- 
inn explained by two somewhat 
indeed dependent factors: color, 

as a number of other variables, 
the pen systematically treated in 

D orschach test, and there have 
which multitude of papers written in 
tured the Rorschach test was fea- 
iaa Whenever possible, parallel 
én les which use other techniques 

Ploying color will be introduced. 


DERIVATION OFA THEORY 
Schachtel 


Schachtel feels that the experience 


ation object-subject” (77, p. 399). 


Lp: 
of Ge Paper represents a slight modification 
Stug, St chapter of a Ph.D. dissertation, A 
ands of the Relation of the Response to Color 
Partial pa Personality Functions, submitted in 
Degree ulfillment of the requirements for the 
Sey of Doctor of Philosophy, Western Re- 
niversity, 1952. The writer gives his 
e Ens to Dr. Calvin S. Hall whose 
the fe X acute criticisms contributed mu 

2 A, ormulation of this paper. 


Two examples from Schachtel may 
clarify this analogy. 

1. An individual enters a room in 
which there are two designs. On one wall 
is a large blob of color. On the opposite 
wall is a large design in black and white. 
The blob of color is immediately per- 
ceived, almost without conscious atten- 
tion. The individual is aware only of 
color. The design in black and white re- 
quires directed attention before it can be 
perceived. 

2. An individual becomes angered. He 
strikes out blindly at his antagonist, with- 
out regard for the consequences of his act. 
He is aware only of his anger and an ob- 
ject upon which to vent this anger. 


The two examples are extremes. 
One may imagine more moderate be- 
haviors in the two situations de- 
scribed above. An individual enter- 
ing the room immediately perceives 
the blob of color, but his perception 
also encompasses the contour, and 
some analysis of its shape occurs. An 
individual becomes extremely angry 
but acts upon the situation in such a 
manner that the tension produced by 
the anger is reduced without violence 
being done either to the stimulus of 
the anger or to the individual himself. 

It is a primary task of the ego to 
control and direct affective reactions, 
whether produced by drives originat- 
ing from without the ego or from 
within it (40). The individuals in the 
two situations described by Schachtel 


were completely passive. They were 
literally swept away by their experi- 
ences. Their egos, which should have 
channeled and controlled the aroused 


experiences, failed in their tasks. The 
behaviors of the individuals in the 
situations described by the writer 
may have retained some elements of 
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passivity, but this passivity was con- 
siderably moderated by ego control. 
It is evident that passivity does not 
refer to the overt behavior of the indi- 
vidual, but only to the relation be- 
tween his affective drives and his ego. 
Schachtel points out that the affec- 
tive experience is a conscious one, re- 
gardless of the passivity of the ego. 
Where there are no affects, there is no 
consciousness of drives. 


Rickers-Ovsiankina 


Rickers-Ovsiankina, after review- 
ing the literature (74), concludes that 
an individual’s response to color can 
give considerable insight into the de- 
gree of permeability of his ego. That 
individual whose ego is responsive to 
the outside world will respond to 
color. As the degree of permeability 
increases—that is, as the boundary 
between the ego and the outside 
world lessens in strength—the indi- 
vidual will respond more to color per 
se. 
Both Schachtel and Rickers-Ovsi- 
ankina stress the fact that the extra- 
tensive individual is responding to 
outside stimuli and that there is a 
lessening in the spontaneity of the in- 
dividual. However, one misses an 
important point if he concentrates 
upon this particular elaboration 
in Rickers-Ovsiankina's Paper. 
Schachtel feels that the individual 
who responds to color per se not only 
possesses an ego which re 
sponds to the outside eny 
but which also is less capabl 
ing control upon affecti 
having internal origi 
that the permeability of the ego is a 
two-way affair, for there is also a 
more direct release of affective drive 
upon the external environment, 


adily re- 
ironment 
e of exert- 
ve drives 
n. He feels then 


The Concept of the Egocentric 
Individual 


Let us diverge for a moment to 


consider another aspect of the indi- 
vidual who responds to color per sé. 
Such a divergence will serve the dual 
purpose of clarifying the points pre- 
sented thus far, and of gage 
interpretation of certain of the stud- 
ies which will be presented later. 
The individual who responds to 
color per se has been called ae, 
by a number of authors (11, 16, 
42, 54, 68). In the light of the pr 3 
ceding discussion, just what onal 
“egocentricity”” mean? Warren t A 
defines the term ‘egocentric as S 
lows: “disposed to dwell on onesti 
and to view every situation from ; 
personal angle” (88, p. 89). a. 
synonym, he gives the term § a 
centered.” Do Schachtel and Rieg 
ers-Ovsiankina actually consider E 
individual who responds to relative 
undifferentiated color ‘‘egocentric j- 
Under Schachtel’s scheme the we 
vidual adopting this mode of two 
response may behave in one 0 
ways, or both. PE 
The individual will adapt tohi 
vironment, behaving as it dicta fe 
If an environmental configuration in 
rects action in one way, he will a r 
that way. If action is era will 
other way, then the individua es 
again modify his action to con in- 
to environmental pressure. Tna 
dividual clearly cannot be ikel 
“self-centered,” for he is most hich 
to perform in the manner in Wy, it 
others wish him to perform. indi” 
Schachtel further feels that, an une 
vidual responding to relative 3 eas? 
differentiated color may also ©? in- 
his affective drives in a relativa en” 
differentiated manner upon t?“ pat 
vironment without regard a be 
environment, It is this latte" yed 
havior which might best oe achi 
“egocentric.” Nevertheless, 7 ;du@ 
tel makes it clear that an indi, 
who behaves in this manner pe? 
channeling his affective drives: 


| 
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1S a more or less direct interchange 
between his affective drives and the 
environment. The individual's be- 
havior, therefore, rather than being 
€gocentric, is relatively removed from 
the control of the ego. The ego plays 
a relatively unimportant role as to 
the object upon which the affective 
charge is released and the manner of 
Fit ina It is certainly far from a 
‘as a: (that is, ego in origin) at- 
tee to ignore the feelings of others 
Daa oe in the sometimes anti- 
thin =e inconsiderate behavior of 
fae ividual. It is the result of a 
dee Amenia] incapacity of the ego to 
R P and control the affective charge 
a realistic manner. 


STATEMENT oF A THEORY 


one experience of affect and the 
Pe i of color are quite compar- 
alice, Thus one may examine the less 
85 ious of the two, affect, by the re- 
Tre to the more obvious, color. 
she experience of affect is passive. 
he degree of passivity is determined 
Fae degree of control exerted upon 
indeeeetive charge by the ego. That 
ime who responds to relatively 
6a ifferentiated color possesses an 
dies which is less able to control and 
dion affective charge. Such an in- 
and tual lacks spontaneity of action 
vir readily adopts the color of his en- 
Onment, It is a logical corollary 
rats an individual _responding to 
rele: ively undifferentiated color may 
lan affective charge upon the en- 
differen in a more or less un- 
berca atd manner. Further, his 
eption of affective charge 1n 
e may also be relatively undif- 
ay lated. That is, the individual 
Dee very acutely the presence 
fect in others without being able 
ure, srentiate it, to identify its na- 
angr hus, when someone becomes 
awar. with him, he may only be 
€ of the existence of a powerful 


of 


~<a 


affective state in his antagonist. He 
may not know what is the nature of 
this state. However, the particular 
course of action followed by the indi- 
vidual depends upon his total per- 
sonality configuration.® Š 


THE STUDIES 


A theory, no matter what its logi- 
cal integrity, must be tested by data 
set forth in a variety of studies. 
Rickers-Ovsiankina in her paper (74) 
to which reference is made above, re- 
views a number of articles and the 
present writer does not intend to 
duplicate her bibliography to any 
great extent. The studies included 
here vary from those dealing with 
normal individuals and their develop- 
ment through those concerned with 
individuals suffering from organic 
brain damage. 

Since a number of studies to which 
reference will be made later concern 
the Rorschach test, brief mention 
will be made of the treatment of color 
by users of the test. Those desiring a 
comprehensive -exposition of the 
treatment of color by Rorschach in- 
vestigators may refer to any of the 
standard texts (11, 12, 16, 54, etc.) or 
to the normative studies of Hertz (41, 
42). Suffice it to say that the scoring 
of a response to color depends upon 
the degree of structure imparted to 


3 The reader who refers to the original 
by Schachtel and Rickers- 
l see that for the most part the 
statement presented here is simply a more 
succinct and perhaps clearer presentation of 
some of the ideas formulated in the two 
papers. The suggestion that a blunting of the 
perception of affective drives in others ac- 
companies the response to relatively undif- 
ferentiated color may be considered the most 
important addition. The writer feels that at 
this stage of knowledge, little may be gained 
from further additions to the theory, but that 
the theory and the manner in which it is used 
in the present paper can serve to promote 
more rigorous investigations, in that way con- 
tributing to an advancement of the theory. 


manuscripts 
Ovsiankina will 
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the color or the degree of integration 
of color with form. An undifferenti- 
ated or unstructured color response is 
one determined solely by the color of 
the blot. This is scored as C. A re- 
sponse which is determined princi- 
pally by the color but which is struc- 
tured to some extent is scored as CF. 
A response in which the color is quite 
integrated with form is scored as FC. 
The nature of the affective experience 
which is represented by each of these 
scoring categories is apparent from 
what has been said above. The three 
color factors have been assigned nu- 
merical weights as follows: FC, .05; 
CF, 1.0; C, 1.5. These weights were 
originally suggested by Rorschach, 
and have been used extensively. 
Rorschach’s belief was that, since C 
represented a more powerful and un- 
controlled affective drive, it should 
have the greatest weighting and FC 
the least. Weighting finds applica- 
bility particularly in determining the 
so called stability or control ratio, 
calculated by the formula 


FC-(CF+C). 


The Normal Picture 


The criteria for normalcy may be 
statistical, may be based upon psy- 
chological theory and knowledge of 
dynamics, or may be philosophical, 
It is not the purpose of this paper to 
delve deeply into the dynamics or 
total configuration of any group. 
Therefore, for the criteria of nor- 
malcy (in relation to the affective as- 
pect), the following should suffice. 

First, it seems logical that in our 
society an individual must have af- 
fective drives and affective relation- 
ships with others, and must be rela- 
tively in control of these drives and 
relationships. That is, the direction 
and manner of release of affective 
charge must be ego-controlled. He 
must also be able to interpret and in- 
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tegrate the affective behavior of 
others. Second, the world must not 
be so firmly fixed and structured in 
his ego that he can not be moved or 
partially influenced by the particular 
configuration of the environment. To 
a certain extent, his affective be- 
havior towards others should not 
continually require meditation and 
deliberation, Third, affective reac- 
tions directed towards the environ- 
ment by the individual cannot be 
overly gross and undifferentiated, nor 
can his perception of and reaction to 
the affective behavior of others be un- 
differentiated or gross. The type ° 
color response on the Rorschach Test 
representing each of the above de- 
lineations is obvious: the first by FC; 
the second by CF; the third by C. 


The Normal Adult 


Rorschach findings. What is found 
by Rorschach examination of norma 
individuals? There are severa 
sources of information, among or 
the standard texts and normativ 
studies by Hertz already cite t 
Klopfer and Kelley (54) suggest tha 
the normal adult should give some 
color responses, but that the sum 
weight of C and CF responses shou f 
not be higher than the sum weight i 
FC responses. They feel that a crue” 
C response, one which is not descriP. 
tive or symbolic, is a patholog!< 
sign. (This view is not share e 
Hertz.) Beck (11, 12) gives no SPa 
cific norms for any group, but of 
sents the psychological significanc®? 
the various types of color respo” ho 
and suggests some individuals we 
would give them. The sign % 44. 
healthy individual is FC. Such 2P ish 
dividual is mature and can estā? gj- 
affective relations with other veel 
viduals. This individual may 8“ yt 
number of, or a few CF response -e9 
the sum weight of the FC resp” eed 
should approximately equal or © 
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the CF+C sum weight. C is sugges- 
tive of regression. 

In a major normative study by 
Hertz and Baker (42) it was found 
that an average of 3.7 color responses 
gene by 15-year-old boys and girls. 

o averages are given for CF or C re- 
Sponses. However, the range for CF 
responses is 0-2; the range for C re- 
Sponses is 0-1. Thus, one C response 
ee not be considered pathological. 
3 € average sum weight of color re- 
ae is 2.8. Balance in favor of 
RG 1s indicated by the weighted ratio 
: —(CF+C), which is +0.54. The 
mplication is clear that Hertz and 

aker would expect normal adults to 
IG at least as balanced a ratio in 
avor of FC, or a higher one. Steinzor 
aA in testing a presumably normal 
Paaa group, found a balance in 
$ or of FC. In a healthy individual, 
“oi of integration is a balance in 

Vor of FC, with a total color weight 
of 3.0, 
ee et al, report a normative 
oat | based on a fairly large number 
$ adults. Concerning the color fac- 

rs, they conclude: 
dings most interest is the weighting in the 
and son of CF; and FC, in that order; 
ie comparatively small instance of 

iis aaa C. The population of which 
fore oe is representative may, there- 
"In respect to affectivity, be described 
aving made some progress towards 


d i . 
nA ty and towards capacity for social 
lebie Yet they are slightly more 


ithe than fully stabilized. On the other 

tricity the quantity of infantile egocen- 

easily, is relatively small... unstable, 

Viole excited, but resisting undisciplined 
nce (13, p. 259). 


the ie reader may wonder whether 
lated eory has after all been formu- 
ndi incorrectly, with this sudden 
Fc, ng of a predominance of CF over 
Þlanati Owever, there is another ex- 
Tather en which, to the writer, seems 
feasible. It may be, as Beck 


suggests later in the study, that the 
dynamic configuration of the indi- 
vidual and the society has changed. 
The color factors reflect this change. 
A clarification may result if one at- 
tributes to these findings the psycko- 
logical significance formulated by the 
theory stated in the present paper, 
without allusions to maturity or in- 
fantile reactions. The presence of 
FC indicates a capacity for ego-con- 
trolled affectivity and the capacity 
to integrate and interpret the affec- 
tive behavior of others. The excess of 
CF over FC indicates that the indi- 
vidual may have an immediate reac- 
tion to the environment and. may be 
considerably influenced by it. The 
very small instance of C is a counter- 
sign against gross and undifferenti- 
ated affective behavior and percep- 
tion. In other words, although the 
present adult may react and respond 
far more readily to his environment 
than he once did—if the earlier diag- 
noses were correct—he still has the 
capacity for constructive affective be- 
havior. 

Studies involving painting. The ma- 
jority of studies involving easel and 
fingerpainting had children as sub- 
jects. However, Waehner (87), from 
his work with college students, de- 
veloped several indices in regard to 
emotional balance, control, compul- 
sion, constriction, etc. In construct- 
ing these indices, Waehner deliber- 
ately paralleled to a considerable ex- 
tent certain Rorschach procedures. 
Superior emotional balance is .re- 
flected by a color variety of three to 
six, and a relationship of color to 
form of 5C:4F. Constriction is indi- 
cated by a small variety of or no 


color. 

Napoli (65, 66) will not be dis- 
cussed here since he is more con- 
cerned with the particular hues 
rather than color in general. Those 
interested in a broad survey of paint- 
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ing are referred to a recent article by 
Precker (72). g 

The Mosaic Test. This instrument 
has been gaining in interest among 
individuals with varied approaches 
to study of personality, but as yet 
few articles have been published. 
Wertham and Golden (92), while 
more concerned with the forms of the 
designs reproduced, expect normal 
individuals to produce designs har- 
monious in color and distinct in con- 
figuration. Diamond and Schmale 
(26) say that normals may have a 
very wide range in the use of color 
from primitive and crude designs in 
color to extremely artistic use of 
color. In comparing data obtained 
from the Mosaic Test with that ob- 
tained from the Rorschach test, the 
authors conclude that there is a tre- 
mendous discrepancy between the re- 
sults obtained by the two instru- 
ments. This discrepancy and some 
possible theory underlying the vary- 
ing performances obtained with the 
two instruments will be elaborated 
when psychotic modes of adjustment 
are discussed later in this paper. 
Lowenfield (60) confirms Diamond 


and Schmale’s (26) findings on nor- 
mals. 


A Genetic Approach 


Many investigators feel that a cor- 
relate of increasing chronological age 
1s increasing emotional control. From 
an examination of genetic studies, 
therefore, one should be able to de- 
termine, first, how the individual per- 
forms at different ages, and second, 
what is the psychological significance 
of this performance, Jersild reviews 
a number of studies of emotional de- 
velopment and concludes: “The data 
now available from direct observa- 
tion (or experimental study do not 
provide the basis for a systematic 
account of normal and imm 


1 r ature 
emotional behavior at variou 


S age 


levels” (45, p. 760). Therefore, what 
material can be cited here is admit- 
tedly sketchy and incomplete. 

Pratt, Nelson, and Sun (in 45), as a 
result of their studies of neonates an 
slightly older children, stress the 
point that “generalized reactions pre- 
dominate over specific reactions 10 
early childhood and the fact that dis- 
tinctive patterns are difficult to de- 
tect.” Taylor (in 45) also stresses tie 
undifferentiated nature of emotiona 
reactions in a study of children aged 
one to twelve days. Sherman (in 4° 
arrives at a similar conclusion and ex 
presses the belief that ‘‘with the Pi 
sage of time the child’s behavior e 
comes increasingly differentiated am 
adaptive.” Jersild (45) points gri 
that the manifest emotional behavior 
may change through the changing pe 
ture of the emotional problems wit 
which the child is confronted. pé 

Gesell (32) comments briefly on t é 
problem of emotional developmen, ; 
We may compare what he says ier 
what may be inferred from ot 
sources, 


The three year old attempts to 7 
form and please, “as though he were me ” 
sitive to the demands of the cult ly 
Suggestions are accepted more rea i 
He may prefer the companionship 
other children but as yet is incapab Eih 
verbalizing his desires. He can play W 1 
children for a while, but may su yhd 
attack them. He is at least some” id- 
susceptible to social suggestion. He fs in 
ies the facial expressions of individua r- 
his environment and attempts tO F 4 
pret them. ‘He is capable of syM™P 
Similar sketches are drawn for the e bY 
and five-year-old. The progress Mat ut 
the three-year-old child is continue ree 
the pattern may change slightly- jive, 
has a conforming mind. Four has @ jve 
mind. Three is assentive; four a58¢f™ con 
Five shows much more definitenes”* cat! 
creteness. Gesell calls this age & P“ 


y 

; fort! 

The Rorschach findings. m ate 
nately, the sources of informa 
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y meager. Klopfer and Marguiles 
a a a study of children aged 
reals hrough six years. They present 
an ce of children in each age 
fe = 10 use the various color scor- 
a egories, and the average num- 
SRA Aen responses given by each 
mA a 1e results on the color factors 
fon in Table 1. The au- 
Cd indings that at the age of six 
oF the types of color re- 
A a should be particularly noted. 
ex, reond group of children, aged 
ied this seven years, was stud- 
Pa dah years later by Ford (30). 
Danica vate interpretation and com- 
E os the results obtained by 

6 ae and Marguiles, a summary 
at Eee on the color factors 1s 

ed in Table 1. 


Pe TABLE 1 
Rais 
or ae or CHILDREN OF DIFFER- 
oneta Levers Grvinc CoLor RE- 
ES AND THE AVERAGE NUMBER OF 
CoLor Responses GIVEN 


4 
kes FC Cr ce rc CK C h 
(After Klopfer) 

2 

3 2 12 29 p A Son 

4 oy 2h 46 «87 Al 1.04 .48 

5 s 45 30 .88 1.24 .54 -09 

o $4 67 41 1.29 1.44 735 — 
5 43 30 2.08 .78 -69 — 


(After Ford) 


3 
Aans S gd 
seta 8 8 2 iy) 
6 W 36 gg we 2 3 4 
rp uae 7 19 g 0 

aaa t2 a © 


* 
In 
Tis ome of per cent. 
ms of average number. 


eet 
oul ae incipal source of discrepancy: 
i child in reporting the percentages 
deriveq ren giving the responses, is 
from the fact that Ford very 


carefully distinguished between pure 
C responses and color naming (Cn), 
that is, where an individual simply - 
gave the name of the color. Klopfer 
and Marguiles made no such distinc- 
tion in reporting percentages. 5 
An explanation of the diverging re- 
sults obtained by Ford and Klopfer 
and Marguiles is difficult to find. 
Both studies were based upon chil- 
dren who could be expected to have 
comparable socioeconomic back- 
grounds. One source of variance may 
lie in the particular scoring bias of the 
different investigators. The records 
used by Klopfer and Marguiles were 
submitted by a number of different 
investigators, however, and several 
other investigators confirmed the 
findings by Ford. It may be that a 
difference in time—the year in which 
the investigations were made—is a 
contributing factor. The study by 
Klopfer and Marguiles was reported 
in 1941; the study by Ford in 1946. 
Obviously both investigations took 
much time to prepare. If it can be de- 
termined that the study by Klopfer 
and Marguiles antedated by any 
great period of time that by Ford, 
this difference, when interpreted in 
the light of the recent study by Beck 
(13), may point to a fairly rapid 
altering in the dynamic configuration 
of the individual and the society. 
This is particularly true of the dis- 
crepancy obtained in regard to the 


dominance of FG. 

Studies involving painting. The text 
by Alschuler and Hattwick (3) un- 
doubtedly represents the most com- 


4 The mounting percentages of children 
giving color responses associated with increas- 
ing age are readily explained if one recalls 
Schachtel's (77) injunction that affects are 
the conscious representations of drives. Ob- 
viously, a child becomes more aware of his 
drives with increasing age- Therefore, a very 
young child giving many color responses is 
showing signs of “precocity” rather than ‘‘in- 


{antilism.” 
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plete and recent major work con- 
cerned with painting and children. 
The authors’ findings tend to confirm 
Rorschach test results with children. 
Children of three or four are quite in- 
terested in color and tend to use it 
without great regard for form. With 
increasing age, the color tends to be- 
come more and more integrated with 
form. In studying groups of children, 
one of which uses a great deal of color 
and one of which is more concerned 
with form, the authors found that chil- 
dren concerned with form were more 
self-controlled, more concerned with 
external stimuli, and had a higher fre- 
quency of reasoned (in contrast to 
impulsive) behavior than those using 
much color, 

Epstein and Schwartz (29) found 
that the number of colors used re- 
flects the emotional development of 
the child; those using under four 
colors having poor emotional de- 
velopment, lack of drive, and per- 
haps constriction. Overcontrol or re- 
tarded development is indicated by a 
predominance of form over color. 
That interest in and use of color de- 
clines after the child reaches a certain 
age was confirmed by Blum and 
Dragowitz (15). 

Thus it is seen that although an in- 
tegration of form with color in paint- 
ing—at least to a certain extent— 
may be expected from children who 
have acquired some facility with 
emotional control, there is a certain 
time lag involved as to when such 
integration occurs. A suggestion is 
that the two methods of studying 
emotional development—the Ror- 
schach test and painting—may meas- 
ure different aspects of this develop- 
ment. Since the writer feels that, toa 
considerable extent, the Mosaic Test 
and easel painting are functionally 
comparable, a discussion of the dis- 
crepancies obtained through use of 


the Mosaic Test and the Rorschach 
test will be discussed later as already 
indicated. 


Contribution of the Genetic Approach 
and the Adult Picture 


The task is now to re-examine the 
psychological significance of the color 
factors in the light of the evidence 
presented in these two sections. 
Beck (12), in elaborating the psycho- 
logical significance of the pure C re- 
sponse, says: “This is the reaction 
mode of the infant, who does what he 
pleases—screams, demands food, 
kicks, voids without regard to time 
and place. Response to feelings’! 
exclusive and instant” (p. 30 
Jersild (45) holds such reactions a$ 
described by Beck as typical of ve" 
young children, neonates, and chil- 
dren up until perhaps the age of ye 
The studies reviewed by Jersild (4 
definitely point out that emotiona’ 
control rapidly increases with 4 
creasing age. A neonate obviously 
cannot be given a Rorschach test. ae 
Ford's results (and those of inves y 
gators reporting similar findings) mê 
be accepted as at least typical nat 
certain class of children, it is seen t 
three-year-old children as a A 
gave but 0.2 C responses. It then sis 
comes difficult to see upon what ba is 
an interpretation such as Beck “ie 
founded. Gesell (32) paints a pie 
of the three-year-old as an indivi g 
who has gained considerably in € rk 
tional control, but who is still m% id 
edly dependent upon the desires ent. 
wishes of those in his environ” at? 
He is also prone upon occasions t ndi- 
tack quickly and violently those sted 
viduals around him. He is interi ret 
in studying and trying to inte a 
the facial expressions of those 27°" 
him. .. cous 

From this picture, something pav? 
parable to Ford’s results cou 
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Peen expected. Of the three-year-old 
a 28 per cent gave FC re- 
while a. CF responses predominate, 
ea sa esponses are last in both per 
We that Pa number. The find- 
Ree F predominates at this age 
ti hee eee with the statements 
eng three-year-old child is ‘“‘as- 
Abs and is “. . . sensitive to the 
ands of the culture . . .” (32, p. 
Be ee nie the interpretation 
Dent response presented by the 
Gesell oo The statement by 
onsite, 2) that the five-year level 
well Se a plateau coincides quite 
E only, h the finding by Ford that it 
ee at this age level that a pre- 
a nce of FC over CF is found. 
o cignificance of the C response 
TE to mean what it was 
ory. th as meaning in the introduc- 
Contr i ee charge not 
o led or directed by the ego. 
namin Significance of the Cn (color 
mined” response is still to be deter- 
— Anyone observing the rela- 
Will find young children and parents 
child's , during a certain phase in the 
ing re development, parents point- 
Rar © different colored objects, re- 
is ia of their shapes, saying, “this 
ote eH this is yellow,” etc. It there- 
chilg ae logical that, when a young 
i presented with a new type of 
on th e will point out certain areas 
fhis ic card and say, ‘‘this is green, 
Sumes yellow,” etc. Or, if one as- 
bey. > that the hypothesized relation 


ty 9 
this ce affect and color holds also in 
i 


als 
Sk, 


pos uation, another interpretation 
at ple: _ Gesell (32) points out 
Pression child studies the facial ex- 
tries the of those around him and 
tation interpret them. The interpre- 
By: t may be of the nature of nosol- 
den tip at is, the attempt may be to 
Do ae without the ability to act 
Not th € interpretation. Then, may 

e child, after looking at his 


father, say to himself, ‘the is angry,” 
or “he is sad,” without having the 
ability to act constructively upon his 
identification? 

No contradiction is found between 
the psychological significance that is 
attributed to the color factors when 
used by the child and the psychologi- 
cal significance that is attributed to 
the color factors when used by the 
adult. The writer feels that if one is 
successful in defining the psychologi- 
cal significance of a variable, and this 
significance remains constant whether 
the variable is used by an adult or a 
child, it is better to use this definition 
than to attempt to define the variable 
in terms of one or the other chrono- 


logical referents. 


Nonpsychopathological Deviations 
The Institutionalized Child 


Turning from normal individuals 
raised and living in a normal environ- 
ment, attention can be focused upon 
those individuals—more specifically, 
children—who have spent the greater 
portion of their lives in institutions. 
As a result of a study by Goldfarb 
(34), it was found that more such 
children give the pure C response,» 
and that more of them exhibit the 
unbalanced ratio of sum weight 
CF+C greater than FC weight. 
Goldfarb suggests that this is an indi- 
cation of the lessening of rational 
control and a greater emotional im- 
maturity. g 

Goldfarb and Klopfer continue 
this analysis, concluding that: 

The institutional group thus shows de- 
ficiencies in rational control, in more ab- 
stract forms of thinking, in drive for in- 
tellectual and social attainments, and in 
emotional maturity. In a group with 
such psychological tendencies one would, 
of course, expect problems involving rest- 
lessness, inability to concentrate, and 
poor adjustment. In addition, all of the 
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above listed Rorschach trends among the 
“institution” children are associated with 
an air of passivity (italics added). In 
other words, the children of this group 
give little of themselves though super- 
ficially they are adjusting to reality re- 
qtiirements (36, p. 93). 


The writer feels it significant that 
Goldfarb and Klopfer find an air of 
passivity in institutionalized chil- 
dren, for were one to attribute the 
usual significance to an unbalanced 
CF+C ratio, a far from passive at- 
titude would be expected—vigor- 
ously negativistic, impulsive, willful, 
etc. What this ratio actually seems 
to suggest here is a greater inclination 
to be moved and swayed by the en- 
vironmental configuration in which 
the children find themselves. It sug- 
gests a more undifferentiated emo- 
tional approach to the environment, 
possibly a rather diffuse emotional 
reaction towards everyone with 
whom the children come into contact. 
Such behavior would logically follow 
from the nature of the institutions in 
which the children find themselves 
forced to live. Their behavior is in 
virtually every respect governed by 
more or less impersonal rules and 
regulations. Their relations with 
adults are limited simply because 
there are so few adults in the insti- 
tutions that personal contact is quite 
difficult. The suggestion follows 
naturally that for one to have suffi- 
cient intellectual control of affectiv- 
ity one must have the opportunity to 
learn and develop this capacity. It 
is probable, then, that the nature of 
one’s affective life js dependent, 
above native endowment, perhaps, 


upon the ability and Opportunity to 
learn. 


The Delinquent 


In regard to this last postulate— 
affective control and opportunity for 
learning—the findings of those in- 


vestigators concerned with juvenile 
delinquents may have some bearing. 
“Burt holds that marked emotional- 
ity is the most frequent and most 1n- 
fluential of all the psychological 
characteristics of the delinquent 

(27, p. 129). This statement sums Up 
succinctly an attitude towards the 
genesis of delinquency which pre- 
vailed for a considerable period © 
time, and perhaps prevails in certain 
quarters now, judging from the stud- 
ies still concerned with the relation 
between emotionality and delin- 

uency. 
: Rorschach findings. The Rorschach 
findings may prove rather startling n 
those investigators still adhering ¢ 
the classical theory of delinquency 
quoted above. Endacott (28) in 7 
study of 100 delinquent boys—avet 
age age, 14 years—found a restrictlo 
of color, lower FC, and lower fr 
when his results were compared e 
those of other investigators. ‘cer 
normative study by Hertz and Ba at 
(42) suggests that a sum C weight af 
one to one and one-half points ing a 
could be expected from boys O Ha 
age. Boynton and Walsworth (18) a 
port a study of 47 delinquent a 
tional school (reform school) girls he 
approximately high school age. 
authors compared the results a 
tained from the Rorschach proto’, 7 
of the delinquent girls with thos¢ ©, 
tained from girls attending 4 tion 
school located in a favorable sey, 
of the same town. In regard to ora? 
the delinquent girls scored lowe" ect" 
the high school girls in all resP" as 
The so-called impulsivity rat igh 
more in favor of CF+C in the uent 
school group than in the delna jes 
group. A number of earlier Sr aii 
reporting excessive emotiona” by 
delinquents were review eca 
Schmid! (79) and criticized a 
of inadequate sampling and © ion by 
tors. He points out the sugges 
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ae tat delinquents can be either 
“TR ensive or introversive. 
Bir ee later Rorschach findings sug- 
marked at some cause other than 
lated t emotionality must be postu- 
aaen a explain the antisocial be- 
gestion | Seen, T here is a sug- 
rappo i lat the inability to establish 
tel (or lack of ego-controlled af- 
oe e charges) cannot be accepted 
ee factor in explaining de- 
18) fea i Boynton and Walsworth 
careful ; that one should be quite 
tions piin Using personality aberra- 
Chavin explanations for delinquent 
ings by =i Endacott sums up his find- 
rigid eee these are marks of a 
at h iff-geared sort of personality 
strong v been created to withstand 
(28), pressures and frustrations 
fac implication for affect or color 
at y is clear. If it can be shown 
lower ¢ group having a somewhat 
Color use of color and a more stable 
indulpos © than “normal” individuals 
antisess in strong, “self-centered, 
e tot aal behavior, it is a logical 
e on that it is not the affective 
Which SPIP with the environment 
ausati should be postulated as a 
i ica factor. There is a further 
Cont ion that the presence of ego- 
fo. tolled affectivity or “capacity 
inpe oot suggests nothing more 
he aaa the individual than that 
ective. direct and control his af- 
and į charges and can interpret 
f o p egrate the affective behavior 
Skans “Capacity for rapport 
tent S Nothing concerning the con- 
vidua the behavior of the indi- 
aDpear ; The delinquent, it would 
hi pict is acting in accordance with 
Cor Seige of the reality, i.e., in ac- 
Coroltare with his ego. A logical 
this, TY Of the above deduction is 
behai oere antisocial, self-centered 
xtraten, appears concomitantly with 
nsive, unbalanced use of color, 


= 


one should look beyond affect for an 
explanation of this behavior. 

A study using finger painting. It has 
often happened that where one 
method failed to provide insight into 
a particular problem, another methed 
has succeeded at least partially. The 
method of approach to and the prod- 
ucts of fingerpaintings of delinquent 
and high school youths were com- 
pared by Phillips and Stromberg 
(69). While a number of significant 
differences are reported in their 
study, only one need be discussed 
here. Thirty-six per cent of the high 
school group used only one color on 
the first performance. Sixty-four per 
cent of the delinquents used only one 
color on the first performance. This 
difference is not quite significant at 
the .05 level. However, on the second 
performance, 4 per cent of the high 
school students used only one color, 
while 60 per cent of the delinquents 
continued to use only one color. The 
result of this comparison is highly 
significant statistically. 

If it can be assumed that one’s 
handling of color is indicative of his 
affective life, the nondelinquent, and 
the delinquent to a greater degree, 
might here be showing a certain 
amount of shock when confronted 
with a new—and perhaps affective— 
situation, and thus respond in a some- 
what stereotyped manner. However, 
the nondelinquent shows a consider- 
able degree of recoverability and a 
capacity for a wide variety of re- 
sponse. The delinquent, on the other 
hand, continues to show a stereo- 
typed reaction. When one recalls a 
deduction made from the evidence 
reviewed concerning institutionalized 
children, it is possible that the en- 
vironment in which delinquents live 
does not make it possible for them to 

{f emotional reactions. 


learn a variety 0 
Thus, while it may not be any funda- 


mental lack of capacity for emotional 
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rapport or ego control of affect which 
contributes to their antisocial be- 
havior, it may be an inability of the 
delinquents to vary their emotional 
response. This suggestion accords 
with the reduced use of color in gen- 
eral on the Rorschach test and the 
reduced use of CF by delinquents. 


Psychopathological Deviations 


Investigators have found that con- 
siderable insight may be obtained 
into certain dynamic relationships 
and functions by studying individu- 
als exhibiting more or less psycho- 
pathological reactions. It is reasona- 
ble to expect that a comparable result 
may be obtained here by reviewing 
the behavior of such individuals to- 
wards color. 


Alcoholics 


Using the Rorschach test, Billig 
and Sullivan (14) found that the af- 
fective picture presented in the use of 
color by alcoholics is of considerable 
prognostic value. In reference to 
those alcoholics who over a period of 
time showed the least favorable prog- 
nosis, the authors conclude: “In 80% 
of the cases factors indicating impul- 
sive emotional behavior are stronger 
than those expressing smooth adjust- 
ment to environmental influences” 
(14, p. 124). However, if their table 
is accurate, the impulsive use of color 
is reflected primarily by the use of 
CF rather than C. There is a marked 
reduction in the appearance of FC, 
and consequently the color ratio is 
unbalanced in favor of CF. The au- 
thors feel that their results confirm a 
previous study by Bowman and Jelli- 
nek, who made the statement that 
“the chronic alcoholic shows a com- 
paratively weak restraint, poor men- 
tal poise and stability, difficulties in 
controlling his mood swings and de- 
sires, combined with a lack of atten- 
tion” (14, p. 124). 


FORTIER 


It is immediately apparent that the 
statement cited from the paper by 
Bowman and Jellinek presents an 1n- 
terpretation which is far more com- 
parable to that which would be made 
by the present writer (drawing upon 
the theoretical outline sketched) on 
the basis of the evidence presented by 
Billig and Sullivan than the one ac- 
tually made by the latter authors. 
The comparative lack of FC a 
sponses among the alchoholics wit 
a poor prognosis, coupled with the 
overabundance of CF responses, 
suggest that these alcoholics are 
particularly affected by the envi 
ronmental configuration in whic 
they are immersed and are lacking 
the capacity to integrate and contro" 
the affective drives which are there 
fore readily aroused in them. T he are 
pearance of pure C in these case 
would simply add a more unfavori 
ble touch by suggesting relatively 
undifferentiated and diffuse ery 
tional reactions and interpretation? 


Enuretics 


Enuretic children under tenye 
of age were shown by Goldfarb n- 
have a high sum C total “with 2c”) 
spicuous excess of CF and unega 
trolled C responses. Emotiona 
velopment at a primitive, 10 
impulsive level is suggested” (9; 
30). Specific figures are not § A 
However, a glance at the studie at 
Ford (30) and Swift (86) show © pre 
when color naming is excludea» e 
C is not a particularly frequent out 
of response. To be sure, 
weighs FC, but some FC 
pear. A high frequency of C 2° pic”! 
responses does not seem to be e fat 
of children of the ages studied $7, pe 
and considerable difficulty wo ih f 
encountered in the task of det® ic 
ing whether such a reaction }§ 
of infants in the technical sens? are 
term, i.e., from birth to tw 


does ia 
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cc to call this excessive use of 
sis apa color infantile is to use 
heh a ogy which is dubious and 
A ape never be confirmed. Even 
Serie analogy correct, to say that 
particule’) is infantile is not in itself 
enta rly expressive because little 
ion aes the dynamics of the func- 
Mode of ved is suggested. What this 
vests ae of color by enuretics 
eases) ig as has been shown in other 
tice be considerable degree of in- 
ecko environment, with a 
and a red iffuse reaction towards it, 
affect at in the ego control of 
etic ani had of the ego of the enu- 
EETA be more revealing of the 
ion, į S of this particular dysfunc- 
3 ea enuresis; than analysis of 
one aa o ye factors alone. Then, 
ated infer that this undifferenti- 
influence of reaction. and excessive 
tribute ¢ of the environment con- 
symptom. the development of the 
Contribut, Goldfarb’s study does 
Ko cont e to our knowledge of the 
A ent of the enuretic. Only the 

in _ pretation of the color factors 1s 

Uestion, 


T 
he Hysteric 


Sch 


acte afer (78) suggests that a char- 


ae of the hysteric is a pre- 
Orge nce of CF+C over FC in the 
enn test. A further character- 

Mae, a “minimization of active 
ss lependent ideation as a means 
33), Ping with problems” (78, P- 
substa uch characterizations tend to 
integr ntiate the theory that a less 
Ste eed color response suggests 4 
tal j.4 Susceptibility to environmen- 
ot one's Te and a lessening control 

ect. 


k, e 
crs the oplem of egocentricity en- 
ĉels „` Picture. The present writer 


Prese à € earlier proposed, that the 
Color RS of relatively uncontrolled 
Aiie er an indication of nor a 

ign against egocentricity as 


it appears in hysterics and others. 
He feels that it would be much more 
feasible to regard the behavior of the 
hysteric which leads. others to call 
him egocentric as a quality of the ego 
content, or picture of reality, of the 
hysteric rather than of his affective 


life. 


Schizophrenic Adjustment and the 
Rorschach Test 

Among the psychotic modes of ad- 
justment, that of schizophrenia has 
attracted the most attention. No 
detailed review of the dynamic pic- 
ture of the schizophrenic will be at- 
tempted since the task would be com- 
plicated by the belief held by many 
investigators that schizophrenia is 
not a single disease entity. Beck (9, 
11, 12), Kelley and Klopfer (49), 
Klopfer and Kelley (54), Rickers- 
Ovsiankina (73), Kisker (52), Stern 
and Malloy (85), Kendig (51), and 
others, feel that a characteristic of 
schizophrenia is an overwhelming 
imbalance in color responses in the 
direction of CF+C. The total color 
weight may be large or small. As 
Beck (9) suggests, affect is not absent 
or even negligible in the schizo- 
phrenic as was once felt to be the 
case. 
The color factors indicate first, ac- 
cording to the present writer's intro- 
ductory scheme, that the schizo- 
phrenic is considerably influenced by 
the environmental configuration in 
which he finds himself; second, that 
his perception of affective life in 
others and his affective reaction to 
the environment are undifferentiated 
and gross. The inappropriate af- 
fective reaction frequently noted in 
the schizophrenic is explained by the 
finding of pure C in the record, If 
the schizophrenic cannot interpret 
correctly the nature of the affective 
situation with which he is confronted, 
this, coupled with the fact that he has 
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little ego control of his affectivity, 
certainly would make it rather a coin- 
cidence if appropriate emotional re- 
actions did result. 

To postulate that the schizophrenic 
ås considerably influenced by the en- 
vironmental configuration may de- 
viate somewhat from the typical con- 
cept of the schizophrenic as sepa- 
rated from reality. The mere fact 
that the schizophrenic is consider- 
ably influenced by the environment 
does not indicate that his reactions to 
the environment will be realistic. 
The content of his behavior is de- 
termined by the content of his ego. 
It is agreed that the ego of the schizo- 
phrenic contains far from a realistic 
conception of the environment. 
Therefore, this environmental influ- 
ence operating upon a distorted pic- 
ture of reality would only add to the 
confusion and bizarre reactions of the 
schizophrenic. The susceptibility to 
environmental influence might ex- 
plain the finding by several clinicians 
that a great deal of what occurs 
around the schizophrenic in a cata- 
tonic stupor is frequently remem- 
bered by the schizophrenic when he 
recovers from the stupor. 


Schizophrenic Adjustment and the 
Mosaic Test: The Suggestion of a 
Theory 


Diamond and Schmale’s (26) in- 
vestigation of schizophrenia by use of 
the Mosaic Test, concerned with the 
dynamics of the schizophrenic, theory 
of the Mosaic Test, and affect-color 
theory, may prove to he of consider- 
able value. The authors found that 
the schizophrenic completely disre- 
garded the color of the pieces in the 
construction of his design. 


The color defects of the schizophrenic 
deserve special discussion. Color rejec- 
tion or color disregard appears very 
in this disease even though the 
ity and the Mosaic pattern 


early 
personal- 
are seemingly 


well-integrated.... The Mosaic pattern 
is exactly as if it were constructed bye 
totally color blind individual. It mig! f 
be called a psychological color bindu 

. It was very difficult to compare oe 
color responses to the Rorschach and pei 
Mosaic Tests in individual cases, and lit 
tle consistency between the two were 
shown (p. 246). a : 

An obvious source of this incon 
sistency with the two tests is 1n yer 
basic dynamics. The Rorschach 10% 
blots are often called unstructure 
ambiguous, undefined. This is tr "6 
but only in a certain sense. _ a 
exist; they do have very eer: | 
plots: 


pletely different. Before the subje? 
are a large number of little b o 
many different shapes and co u 
He moves them around and cani Í 
them back together in a multitu that 
different ways. (It can besi ip 
the functioning of an individus is 
regard to easel- or fingerpain™ pe 
comparable to what it 15 wien pat 
Mosaic Test. The writer fee Tosa 
the task presented by the w pre 
Test is more difficult than tha ting) 
sented by finger- or other ca the 

Many investigators feel. ue co” 
task demanded of the individua tË 
fronted with the Rorschach sail 
essentially a creative one. I i ut 
can be said of the Mosaic Tes eà Ww 
is not the nature of the C's h? 
activity, the basic mechanism, rere” 
creative activity, extremely A Th 
from one test to the othe! 


7 pad! 
creativity involved in the Rore oni 
test is exclusively an associ iY 
one. Upon being presented ae! 
unchanging configuration, pe &, 
vidual is asked to call upo” | why 
tent of his ego for a cone or it 
corresponds more or less t° “pp Myy 
shape of the configuration. ! 
vidual is not asked to @ 
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A inps nothing in the external 
thing aye nor does he create any- 
Mosaic The task involved in the 
it is far est is also associative, but 
constructa as than that. Before one 
ternal en s a definite thing in the ex- 
ess P S he has a more or 
mind, Th image of that thing in his 
what is | e nature and variety of 
oes in boa forth depends, as it 
content op orae ach test, upon the 
acility A Re Ege and its associative 
concept ut the development of the 
PY an alte Image must be followed 
Mitönmont ae in the external en- 
epends 1, The resulting product 
Some ext upon manipulative skill to 
Upon phe but to a greater extent 
translate } individual's capacity to 
Ned im his more or less well-de- 
How a into concrete reality. 
asic m oes this difference in the 
two tee ihania involved in the 
resDon s affect the product? The 
h Se to color only is of pertinence 
Consider the schizophrenic in- 
l whose capacity for ego-con- 
arges ana ego-oriented affective 
Ose S considerably reduced, and 
Comin, emotional responses are be- 
lerenting no easingly gross and undif- 
before ted. On a piece of cardboard 
ot much. he sees a blob of color. 
fa 5 capacity Or skill is required 
individual to call forth a 
: structureless association. 
n RI ten than not, if he succeeds 
the es Oping a structured response, 
tio ee will not fit the configur- 
In -O@fronting him. 
Mosaic Test, for the indi- 
oe is, if salt color properly— 
Per rst R is not to ignore it—he 
vor’ an i e able to visualize or COn- 
thi Ag a or configuration 1n- 
ext, image or and then reproduce 
“nal g by an alteration of the 
fe E ca nvironment. An individual 
tiyip, Pacity for ego-controlled af- 
is greatly reduced woul 


have much difficulty in conceiving an 
affective situation and more in ma- 
nipulating it in the external environ- 
ment. The product of this individual 
would, of course, show not only a 
disregard of the color of the Mosaice 
blocks, but very poor form as well. 

But an individual who is not quite 
sure of himself, who is becoming 
aware that something about his 
handling of affectively charged situa- 
tions is not quite right, would, even 
if he could conceive a fairly adequate 
affectively charged image, hesitate 
to bring this image forth, to repro- 
duce it in the external reality where 
it would be visible not only to him- 
self but to others. Since Diamond 
and Schmale (26) found that even in 
the very early stages of schizophrenia 
color was ignored while the capacity 
to integrate form was relatively in- 
tact, the suggestion is strong that one 
of the very first signs of the schizo- 
phrenic process is an uncertainty, 
perhaps even consciously realized, 
that one is losing his capacity to 
handle affective situations. 

The writer thinks it will be agreed 
that capacity to handle emotionally 
toned situations will vary among in- 
dividuals who do possess facility to 
conceive and interpret such situa- 
tions. If this is so, and if the writer’s 
of the process underlying 
the Mosaic Test is correct, it is not 
difficult to see why results obtained 
in one test are not comparable to 
those obtained in the other. Thus 
there are two aspects to affective 
situations: the ability to conceive and 
interpret them; and the ability to 
handle them in the external environ- 
ment. The reasoning followed here 
tends to be confirmed by a study of 
institutionalized children conducted 
by Colm (24). These children also 
used color indiscriminately. It is ob- 
vious that institutionalized children 
have limited scope and opportunity 


analysis 
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for learning to handle affective sit- 
uations. 


The Feebleminded Individual 


- Davidson and Klopfer (25), Kel- 
Jey (48), Abel (1), and Werner (90) 
agree that on the Rorschach test the 
mental defective, although he may 
use less color, uses it in an unbal- 
anced fashion, i.e., CF+C greater 
than FC. Abel (1), in studying de- 
fectives showing the least inclination 
to succeed in school, found them to 
give more such unbalanced records 
than successful defectives. He con- 
cluded that the former are more sus- 
ceptible to “stimulation from the ex- 
ternal environment without adequate 
control of the situation.” 


Studies of Individuals Having Cere- 
bral Disorders 


Epileptics. Guirdham (38), Arluck 
(6), and Kelley (50) agree that the 
epileptic gives fewer color responses 
on the Rorschach test than the nor- 
mal individual. However, these re- 
sponses are definitely unbalanced in 
favor of CF+C. The suggestion is 
that the epileptic has little emotional 
communication with the environ- 
ment, and that such communication 
as does occur is not under ego con- 
trol, tending to be very gross and 
undifferentiated. It is of consider- 
able significance that Drohocki (cited 
in 70) found, upon repeated exam- 
ination of epileptics beginning imme- 
diately after seizure, an extremely 
dilated picture, with evidently a 
number of color responses, the ma- 
jority of which were unbalanced in 
favor of CF+C. Stainbrook (82) 
found somewhat similar occurrences 
however, with first the appearance 
of Cn, then CF and FC. 

The findings of Drohocki and of 
Stainbrook were emphasized. Could 
they not suggest something such as 
the following? It is reasonable to 


FORTIER 


suppose that, immediately following 
a convulsion, the synaptic connec: 
tions within the brain are weakened, 
distended. A virtually physicé 
increase in ego permeability wor 
thus occur. At the least, one mu 
admit that individuals having jus 
experienced a severe convulsion ee 
be dazed and would have less cone 
of affective drives; would of necessi y 
respond to the environment and ro 
ceive it in a rather gross, undiffere 
tiated fashion. 

Brain-injured individuals. 
actual destruction of brain i 
known to have occurred, mostoa 
vestigators (53, 64, 70, 78, 91) efi, 
that on the Rorschach test ore 
ics” present a picture of extratens vt 
ness, with CF+C_ responses, R 
dominating over FC. There 18 
additional indication that me 
present where the other is not 
naming. The functions that vos of 
naming may play in the dyna" 
the child were previously discu cot 
color naming may be a rather Fi 
crete response evoked by the pra 


Where 
tissue 1$ 


ce 

eh 
of parents teaching their childr 
the names of various colors bY Pid 
ing to an object and simply a it 
the name of the surface colony the 
might be due to an attempt Osmo, 
part of the child to designate 2” “pl 
tional situation without bein’ pẹ j 


to act on his interpretation- ne 
doubtful which, if either, o w 
interpretations is applicable, ©, {h 


attitude. 
wilderment, an inability to,* f 
oe resolve affective situatio” 5 
e indicated. ow 
A further coniribution. BYG 104 
(22) has published a pape’ { 
from his observations 2? 
individuals undergoing 
and training ina rehabilit 


trees 
ation £ 
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atte brain injured. He found that, 
o on physiological changes 
ia TE rom the injury might not 
Pe evia tog, a considerable im- 
avior ay in the psychological be- 
resulte dé the individual frequently 
ERS rom the retraining given by 
Pista ic. It is as if the adaptive and 
motional skills of the individual had 
oe Stroyed or eliminated at least 
a caily by the injury. It was 
learn ae the individual to re- 
and su nder very careful guidance 
tional mae adaptive and emo- 
yehow, ea The writer feels that 
e oe la s report tends to confirm 
his ulates made in other sections 
tween oe about the relation be- 
Then affective picture presented 
5 individual and his capacity 
Pportunity to learn. 


A Free Behavior Situation 


ening and Higginbotham (96) at- 
Schach f to correlate certain Ror- 
in a fy actors with actual behavior 
Whi $ ce situation (summer camp). 
Sponded. number of records corre- 
havior 1 approximately to the be- 
there y in which the boys indulged, 
os some striking exceptions 
ingly the the child who was seem- 
Sive ip p most excitable and impul- 

hag 2 the entire camp. This chil 
` ewe no color responses on the 
Melin ach test, and the authors were 
as g to question whether color 
Dulsiya tally an indication of im- 
tai EA if it were, one might cer- 
Rteat Hep this child to use @ 
being a of color, with most of it 
Uthorg the CF or C variety. The 
Dresen, Point was well taken. The 
SDiion o ter has expressed the 
“Ssari] that impulsivity is not nec- 
treed ee. concomitant of unbal- 
mat affe or. Schachtel (77) suggested 
otha Ser (and color) are conscious 

& driy ions of instinctual an 
es. An obvious conclusion 


in the case of the particular individ- 
ual in question is that he has re- 
pressed his affective drives and is not 
even attempting to handle them on a 
conscious basis or level, or that he has 
never learned to recognize affective 
behavior in himself or others. From 
such an individual one would expect 
quite flighty and “impulsive” ac- 
tions. 
The Strongest Challenge 

Siipola, in a highly original experi- 
ment concerned with the effect of 
color upon the responses of individ- 
uals taking the Rorschach test, con- 
cluded: “Apparently, the mere pres- 
ence of color in a blot does not en- 
with magic affect-arousing 


dow it 
properties” (81, p. 381). She did find, 
however, an increase in the number of 


des when the individ- 
ual was confronted by the colored 
blots and, as a result of the color, ‘‘a 
weak selective influence among form 
dominated concepts, and a strong 
disruptive influence involving symp- 
toms suggestive of conceptual con- 
flict and behavioral disorganization” 
(81, P- 381). 

Many individuals when confronted 
with an achromatic version of the 
blot gave exactly the same response 
given by those individuals confronted 
with the chromatic version. One 
of such behavior was the re- 
{f “butterfly” to the middle 
red area of Card II. The present 
writer has found time and time again 
that some individuals _ when con- 
fronted with this blot in the chro- 
matic version will give the response 
of butterfly, and then when asked 
what contributed to the forming of 
the concept answer that it was only 
the form, just the shape. The color 
was actually ignored. There are 
many other individuals who do re- 
spond to the color of the blot and use 
the color in developing their con- 


emotional attitu 
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cepts. It is the response to color 
which is important, and not just the 
fact that the color is there to be re- 
sponded to by any except the color- 
blind individual. 

ə Siipola (81) also found that those 
blots which especially aroused emo- 
tional responses or emotionally 
charged reactions were those in which 
the color was particularly incongru- 
ous to the usual forms that were con- 
ceived in the achromatic version. 
She felt that it was this incongruity 
of color and form which aroused the 
emotional reaction rather than sim- 
ply the presence of color, for where 
there were no incongruities the emo- 
tional reactions did not occur. This 
finding ties in closely with her cer- 
tainly well-grounded statement that 
as yet no one has succeeded in bridg- 
ing the gap between color and affect 


by other than empirical data 
or theory based upon empirical 
data. 


This last finding, that of emotional 
reactions being the product of color 
and form incongruity, may force a 
reconceptualization of the problem. 
Let it be granted, for the moment, 
that color in and of itself has no ef- 
fect. Its mere presence is of no im- 
portance. However, some individuals 
will respond to the colored inkblot 
by incorporating the color into a 
concept. There are other individuals 
who will look at this same colored 
inkblot without incorporating the 
color into a concept. The point that 
affect-color theorists and empiricists 
wish to make is that the individual 
who does respond to color is in some 
way different from the individual who 
does not do so. Further, these theo- 
rists and empiricists feel that the 
manner in which the color is used is 
a very keen tool for analyzing the in- 
dividual’s affective life, and for gain- 
ing some insight into his ego func- 
tioning. At the present time, more 
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information exists upon the latter 
phase (as this review shows) than 
the former. A suggestion 18 that 
those individuals who do respond to 
color show more permeability, more 
susceptibility to influence by the en- 
vironmental configuration than those 
individuals responding little or no 
at all to color. 

Can it be granted 
presence of color has no effec 
the organism? Goldstein's well-k 
experiment with brain-injurec ay 
viduals (37) seems to indicate glean i 
that exposing color to such indiv 
uals may markedly influence rad 
physiological functioning. , ade 
by Baccino (7) rather definitely ! has 
cates that chromatic illumination J 
a rather profound influence On wth 
physiological functioning an gr an 
of certain animal organisms. hak 
versely, the suggestion is enn ac’ 
this strong response to calor mage 
tually due to definite brain caren 
resulting in decreasing effect! 
of inhibitory centers (91). ov ® 

An experiment by Krav tiga of 
highly provocative. This inves? 4 ugs 
injected into humans certain $ 
which were known to have a”? 
upon the autonomic nervous yy of 
He then compared the sensit! 
the eye to various colors. 

§ i n f 

Changes in color a ependi" 
cate a definite regularity ti 
upon the portion of the ps gti 
nervous system which is chie e 
ulated. Thus (use of) 
toxins... bring about a? ot 
in color sensitivity with ree a 
green-blue rays of the spee it 
in contrast lower the CO saat 
ity with respect to the ras), 
rays. The utilization ° at £ 
pathetic toxins brings abo ora” 
crease in the sensitivity tivi” Pa 
red rays and lowers the sen . 
green-blue rays” (56, P- 
lated from the Russian)- j 


that the meré 
t upon 
nown 


. in 
sation jit 


q1 indi- 
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While these particular findings are 
not of tremendous importance here, 
the writer feels that the fact that 
alterations in the autonomic nervous 
System can cause a change in the be- 
havior of individuals towards color 
is of great importance. Recently, 
there has been accumulating a con- 
siderable body of evidence to suggest 
that the condition of the autonomic 
nervous system may have profound 
effect upon behavior (31, 89). 


A RETURN TO THE THEORY 


There has been sketched in this 
ed a theory of the relation of the 
ponse to color and personality 
sop amics, Two papers, one by 
hachtel (77), the other by Rickers- 
cn (74), contributed heavily 
be ‘ts formulation. The theory with 
me of its ramifications is briefly 
Stated below. 
of he response to color is indicative 
‘ta certain functioning of the ego: 
eas of the ego to its external 
catio o menr, its degree of communi- 
d w With, and readiness to respond 
Cerni One may determine much con- 
viq P8 the affective life of an indi- 
ual through an analysis of his 
ect US, to color: his control of af- 
ive charges, his capacity to inter- 
vi and integrate the affective be- 
a of others. But  Rickers- 
aie (74) speaks of the per- 
al ity of the ego. Does this per- 
could it refer solely to affect or 
intelle it also be extended to cover 
there ctive functions as well? Is 
betwe actually a rigid, demarcation 
inte]. an inividual’s affective and 
elle y si 
uaj ¿tive life areas? Can an individ- 
environ ut off affectively from his 
tellectir and still participate in- 
ely with it? 


Prese of the personality patterns 
My ae by Beck (12) may shed 
of ation, Beck draws a picture 


intens ; 
‘versity president, a skilled 


scientist who has made valuable con- 
tributions in many areas. This in- 
dividual gave nine FC and five CF re- 
sponses. Interpreted according to 
the theory presented here, this indi- 
vidual is exceptionally responsive to 
the environment in which he lives, 
but he also has tremendous capacity 
and power to integrate and control 
this responsiveness. 

‘Whence comes the material with 
which we create but the environ- 
ment? If the degree of communica- 
tion with the environment is limited, 
then the material with which to 
create is limited. An individual who 
has limited communication with his 
environment may be able to do much 
with what he has. But does not the 
individual with considerable environ- 
mental communication, granted the 
capacity to control and integrate his 
responsiveness, have a tremendous 
advantage over his fellowman who 
has not this responsiveness? 

A second ramification concerns the 
clinician or other investigator seeking 
to learn of the affective life of an in- 
dividual and his environmental re- 
sponsiveness. A point made by 
Schachtel (77) must be continually 
kept in mind. Affect, and color, is 
the conscious manifestation of in- 
stinctual and other drives. If the in- 
dividual has no or little experience of 
affect or of color, the possible infer- 
ences are three: (a) he may have an 
inherently limited capacity for affec- 
tive experience, (b) he may be re- 
pressing affective experience, or (c) 
he may never have learned to express 
his affective drives. If the second 
condition exists, then the individual 
is not dealing with his affective life 
on a conscious level, and one should 
not expect to find representations of 
affective life, such as the use of color, 
in tests such as the Rorschach and in 
similar situations. This condition 
may have been operative in the case 
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of the “impulsive” individual de- 
scribed by Young and Higginbotham 
(96). If the third condition exists, 
one should anticipate evidence of 
limited and perhaps stereotyped af- 
fective experience. This third condi- 
tion the writer feels to be particu- 
larly exemplified by the juvenile de- 
linquent (69), although the second 
condition could also be operative. 
The selection by the clinician of the 
particular condition which is in effect 
must rest upon an analysis of other 
‘factors and a careful case history. 

A caution must be made. For the 
affect-color theory to be functionally 
correct, there need not be any emo- 
tional or affective reaction to color. 
It is the response to color which is 
important. There need be no “magic 
affect-arousing properties” of color. 
There may be affect-arousing proper- 
ties and emotional or affective reac- 
tions to color may occur, but these 


factors are not ingredients of this 
theory. 


SUMMARY 

1. A theory concerning the nature 
of the relation of the response to color 
and personality dynamics was pre 
sented. The theory strongly sug- 
gests that much can be learned ai 
the response to color by the indi 
ual concerning the nature of t 
relation of the ego to the externa 
environment as well as the relation 
of the ego to the affective drives o! 
the individual. 
yi A ‘aumnba? of studies, dey 
principally from the large body 
Rorschach data, but also includi 
several based upon the Mosaic oa 
and easel painting, were review y 
The writer feels, first, that the heH 
is substantiated by the articles ia 
viewed, and second, that a clarina 
tion of the dynamics of certain e. 
mal as well as disease processes sre 
sults when the theory presented than 
is used in interpretation rather 
prevalent practices. 
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BAUER, RAYMOND A. The new man in 
“ Soviet psychology. Foreword by 
Jerome S. Bruner. Cambridge, 
Mass.: Harvard Univer. Press, 

1952. Pp. xxiii+229. $4.00. 

In view of the very real curiosity— 
to use a mild term—which most of us 
feel regarding events on the other 
side of the semipermeable (?) mem- 
brane which separates us from the 
Russians, this little volume should 
be warmly welcomed by American 
psychologists. Since so few of us have 
direct access, for various reasons, to 
the Soviet psychological literature, 
and since contacts with our Russian 
colleagues have been reduced to the 
vanishing point, we are all indebted 
to Bauer for bringing us relatively 
up to date on recent developments. 

From the point of view of scientific 
psychology the picture which Bauer 
presents is generally discouraging. 
No journal, specifically psychological 
in nature, has appeared since 1934; 
articles of psychological interest are 
published mainly in a journal devoted 
to pedagogy. There has been a strong 
reaction, still evident, against psy- 
chology as an independent discipline. 
The study of attitudes has been con- 
demned and virtually abandoned. 
No public opinion surveys may be 
conducted, and social psychology in 
general “has become virtually a pro- 
scribed area” (p. 169). A Party de- 
cree in 1936 resulted in the almost 
complete suppression of the use of 
psychological tests, which were “for- 
mallycharacterized as instruments for 
perpetuating the class structure of 
bourgeois societies” (p. 124). Scien- 
tific theory, in psychology as else- 
where, is validated not in terms of its 
relation to empirically verified facts, 
but by the contribution it can make 
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to the Party’s program. A psycholo; 
gist is quoted as stating that eve 
theoretical mistake, every error 1 
the field of methodology is ines 
ably transferred into a politic “4 
error” (p. 106). It goes without say 
ing that “incorrect” views cannot 
expressed or tolerated. a 
Bauer characterizes his book S 
“partially a history of the scie Taa 
psychology in the Soviet n F 
partially a study of the patter ely 
social change in that country, ae, 
an analysis of changing concept! a 
of human nature under conditions | 
social change, to a certain exten 
inquiry in the relation of ideolci aA 
action, somewhat a study of the "1 
lationship of psycholog 


(p. ix). On the whole this ia There 
program is effectively realize * twee 
is, of course, a close relation of 


the character and structure con 
society and the current belie ed 5 
cerning the nature of man, ies nd 
and motives, his developmen” ted 
socialization. Bauer has ae pe 
some striking correspondence” y a8 
tween the character of the er. lop” 
a whole, and the specific an the 
ments that have occurred ! 
field of psychology. R mot? 
Nowhere does this come OU" + ¢he 
clearly than in his discussio”? ; th? 
changes which have occurre A as y 
concept of the nature of m 00 
reflection of the changes wh! | 
place in the political sn psy? 


1920's, for example, Sovie fi icy 
ogists proceeded on the a ntr 
that man’s nature was © te 


passive, his characteristic? ic) 
mined by the (mainly eco? ood 
vironment. Fundamentally #7 
noble, man had been misle ur e0 
verted by the evil (that 15» 
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oe system under which he 
ition ee after the Bolshevik revo- 
held ee e environment could still be 
on ables because it contained 
Bee of the elements of the older 
1936 sic economic structure. By 
Biishees fr socialism had alleg- 
ion “ fully realized in the Soviet 
Aara that time on, it became 
Rar ible to blame the (socialist) 
onment; the responsibility was 


no 
E eed upon the individual him- 


4 
man be he dominant conception of 
Purposeful E that of an increasingly 
More th ul being, who was more and 
ess mad master of his own fate, and 
vironm ess the creature of his en- 
ent” (p. 7). 

fro pt meant a movement away 
lea es ehaviorism, reflexology, and 
Actology”’ to a more “purposive” 

Variety of pe 
as is psychology. Consciousness 
huma Stored to a dominant role in 
fell ae affairs, and the unconscious 
that r eSpondingly into disfavor; not 
Rather p atence was denied, but 
importa at it became subordinate in 
tion F to conscious, purposive 
found » he source of error was now 
h Beed. least in part in man himself; 
right ed the right training, and the 
the fo -training, to set him upon 
view „Per road. From the point of 


Mg, is estern psychology, train- 
Woulg of course a part of what we 
Su Call the environment. Bauer 


by ee that this distinction is drawn 
lehrer let psychologists “mainly to 
RRN the importance of such 
act a of the environment as the 
Whig thenterial conditions under 
Wuestignn® child lives” (p. 148). The 
Vords arises as to whether the 
Reewhat ‘environment’ have a 
whssian ES aa connotation in 

Ch case ay aa respectively, in 
wnmenta] 2e Soviet attack on en- 

uld y explanations of behavior 


Vi ea 
Y re od represent an attack on a 


Stri F $ 
cted variety of environ- 


mentalism. In any case, the coinci- 
dence between the political pro- 
nouncements of 1936 and the attack 
of the prevailing science of psychol- 
ogy is a striking one. 

Bauer draws an interesting con-‘ 
trast between the Soviet view of man 
and that prevalent in Nazi Germany. 
The Nazi view held that man was 
moved primarily by the unconscious, 
the nonrational; the Bolshevik stresses 
consciousness and rationality. The 
Nazi stressed man’s weakness, his 
helplessness, his need of a leader; the 
Bolsheviks insist on man’s responsi- 
bility for his behavior, on his ability 
to make his own destiny—though the 
only “right” destiny is that which fol- 
lows the party line. “For the Nazi, 
man was a marionette who moved 
when one pulled the strings. For the 
Bolshevik, he is a robot who can be 
trained to act independently within 
specified limits” (p. 178). One may 
argue about some of the details of 
these characterizations, but it seems 
clear that the two dictatorships do 
differ markedly in the meanings 
they attach to human nature. Per- 
haps we have here a clue to a differen- 
tial diagnosis of varieties of dictator- 
ship in psychological terms. 

Bauer's informative study would 
have been still more valuable, at least 
in the opinion of this reviewer, if he 
had included somewhat more dis- 
cussion of some of the specific in- 
vestigations carried out by Russian 
psychologists. Granting that his 
interest was in the development of 
theory, -his thesis could have been 
more clearly illuminated by a fuller 
demonstration of the manner and ex- 
tent to which theory dominated the 
collection of “facts.” One might 
argue also about the amount of em- 
phasis which Bauer places on the dis- 
continuities to be found in Soviet 
psychology. It is interesting that Dr. 
Joseph Wortis in his Soviet Psychia- 
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try (Baltimore, 1950), as Bauer him- 
self indicates, was much more forcibly 
struck by the continuities. This dif- 
ference in interpretation by two 
scholars examining closely related 
ematerial calls for fuller exploration 
than that contained in a brief foot- 
note. These are relatively minor 
issues, however, compared to the 
over-all value of Bauer's study. The 
Russian Research Center at Harvard 
has made a significant addition to its 
excellent series. 

The last sentence of the book is 
worth repeating. “Political inter- 
ference in science does not destroy 
completely the usefulness of science 
to the system, but the continued sup- 
pression of freedom of scientific in- 
quiry must ultimately lead to the 
point where the society cannot solve 
its own problems effectively" (p. 
196). This applies in the United 
States just as it does elsewhere. It 
cannot be said too often: there can be 
no real development of science where 
there is no freedom—freedom to ex- 
plore, to doubt, to criticize, to devi- 
ate, even to be wrong. There are peo- 
ple in this country, too, who have 
taken it upon themselves to tell 
scientists, psychologists and others, 
what they may teach and what they 
may discover. Soviet psychology 
should serve us as an object lesson, 
If we allow that kind of interference 
here, we might just as well shut up 
shop. 


_ _. OTTO KLINEBERG. 
Columbia University, 


JAQuES, ELLIOTT. The changing cul- 
ture of a factory. New York: Dry- 
den Press, 1952. Pp. xxi+341, 
$4.25. 


This is the published report of 
- +a case study of developments in 
the social life of one industrial com- 
munity between April, 1948 and 
November 1950.” The “case” is a 
small, publicly held British company 


“ 


engaged principally in, the a 
facture, sale, and servicing of m 
bearings. The study is concern 
with the description, diagnosis, a 
treatment of the corporate syntalityi 
The results reported are the prodoy 
of the collaborative efforts of the ae 
sonnel of the company and of an 
teen-member research team hea 
by the author of the book, E 
Jaques. The research was spon o 
by the Tavistock Institute of Hu ao 
Relations, London, and has been © 
cepted as a Ph.D. thesis in oe 
partment of Social Relation 
Harvard. ; 
The first part provides 2 y 
spective glimpse of the corpora the 
ganization as it evolved auring fol 
first fifty years of life. This is j 
lowed by the case study prope" ‘they 
tailed description of events a8" gp 
occurred during the period 0 „the 
servation. The methods used ae fi 
research team to gain sca bat i and 
company personnel at all leves , 


at 


retro” 


Je 
to function effectively in the mu neff 
role of consultant, analyst, a" secon! 
pist are a highlight of th ir anl 
section of the report. The x er ain 
concluding part of the oora o th 

Jys 


aly 
“The method of 2% fe 


» tn 
name) ...has come about org 
the interaction of the firm $ | o 
zational structure, its ouston av r 
of doing things, and the en y 
its members . . . we shall i rer c 
interaction of social structu" cult 
ture, and poeta 

resented in this par ere ge 
en for defining and clarity aty | 
vidual and group roles orsta" jt 
cedent step both to un ating s 
social behavior and to ev ay o 
Inferentially, the adequ mea? yf 
group’s adjustment, in larg jon of i 
is considered to be a fun¢ 

members’ understanding 


é 
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thority-responsibility relationship and 
rps of authority by the indi- 
their Epa commensurate with 
Th responsibilities. 
See ey ies exemplifies social sci- 
ee a Its pets transcending the 
fesearch ak any single professional 
of hath area. From the standpoint 
ima: ak and methodology it 
chologist the attention of all psy- 
sonal oo concerned with interper- 
affect th intergroup relations as they 
emi Fe oacoage s adjustment. 
ings is a ion from the specific find- 
nature F aoa limited by the very 
in this» he case study method and, 
iu OS, by the concurrent 
the ed ee counseling required of 
the study. gators during the course of 


WILLIAM J. E. Crissy. 
Queens College. t > 


Jup 
eee Drank B. Color in business, 
y a and industry. New York: 
ey, 1952. Pp. ix+401. $6.50, 


Ma author of Color in Business, 
dresg e and Industry seems to ad- 
m ümself primarily to business 
tion and industrialists to call atten- 
able © the scientific aids now avail- 
Drac TAa solution of a variety of 
Prefag al color problems. In the 
i e says, “It has been my 
<.. in my twenty years at 
Onal Bureau of Standards, 
of Sa into contact with hundreds 
uses Metric sore spots in our in- 


| 

| g trig ; 

hat ee I have seen victories 
a 


s i 
spè ees, and psychology to 
“Cifical] ems.” The author refers 
in ital ey a great number of 
dic’eryd olor problems encountered 
Cate ms life and endeavors to in- 
Phin, with visual psychophysics 
tio Mon z a liberal sprinkling of 
M for ‘i can provide a solu- 
The W ese problems. 


M ork is divided into three 


principal sections: Part I, Basic 
Facts; Part II, Tools and Technics; 
and Part III, Physics and Psycho- 
physics of Colorant Layers. Cursory 
inspection reveals that Part II is the 
most important. More than half thee 
book is devoted to this part, which is 
nearly three times as long as Part I 
and four times as long as Part III. 

Part I lays the groundwork for 
the later exposition. It includes a 
twenty-page treatment on the struc- 
ture and functions of the eye, a sum- 
mary of the basic physical, psycho- 
logical, and psychophysical terms 
currently employed in the field of 
color perception, a discussion of 
methods of color matching (a) by ad- 
dition of lights, (b) by rapid succes- 
sion of lights, and (c) by mixture of 
colorants. The first part closes with a 
discussion of different types of color 
deficiency and a brief description of 
the better known tests of color blind- 
ness. 

The various tools and technics used 
by the color specialist are described 
in Part II. The reader is informed in 
some detail, with the aid of many dia- 
grams and with the necessary quanti- 
tative tables, concerning spectro- 
photometers, the standard observer, 
chromaticity diagrams, tristimulus 
values and tristimulus colorimeters, 
subtractive colorimeters, photome 
ters, photoelectric tristimuluscolorim- 
eters, color standards, color scales, and 
color names. How each of these aids 
is to be applied in connection with 
diverse manufacturing problems is 
set forth in an easy running style with 
great clarity. Here the author has 
rendered important service to work- 
ers in the color practicum, not only 
by indicating what each of these aids 
is designed to do and how it is to be 
applied, but also by pointing out 
some of their limitations. 

Part III is devoted to special prob- 
lems, such as gloss, opacity or hiding 


power, clear and turbid media, which 
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have been subjected to intensive 
quantitative analyses. The solutions 
of these problems, sometimes in- 
volving exponential and hyperbolic 
functions, will be of interest chiefly 
¿to those of high mathematical com- 
petence. 

About fifteen pages are devoted to 
each of the three final sections of the 
work: (a) an appendix, containing 
quantitative tables too extended to 
be included in the main body of the 
text, (b) a list of references, and (c) 
the index. Although the list of refer- 
ences contains more than three hun- 
dred and fifty items, a number of 
very important contributors to color 
are omitted. There is no reference to 
E. Hering, G. E. Müller, L. T. Tro- 
land, C. E. Ferree, and S. Hecht, to 
mention only a few of those no longer 
living. 

Of the several sciences sharing in 
the scientific study of color, physics 
and psychology fare somewhat better 
than physiology. However, the open- 
ing treatment in Part I is designed 
to provide some balance among the 
several sciences with overlapping in- 
terests in color. Despite the at- 
tempted integration among these 
sciences, it seems fair to say that 
Judd’s chief contribution consists in 
the description of the methods by 
which the physical correlates of the 
visual stimulus are to be specified, 
What seems to be left for other men 
of science, perhaps in electrophysiol- 
ogy, is the task of surveying more 
fully the possibilities of specifying 
and, in so far as possible, of rendering 
to quantitative terms the physio- 
logical correlates of the visual stimu- 
lus. 


MICHAEL J. ZIGLER. 
Wellesley College. 


Karn, Harry W., AND GILMFR, B. 
von HALLER. Readings in indus- 
trial and business psychology. New 


York: McGraw-Hill, 1952. Pp: 

ix+476. $4.50. 

The trend toward books of read 
ings in various areas of psychology n 
continued with the publication of t K 
volume. Some such books have teni 
ed to present materials from all A 
of psychology, some have had the iy 
ginal articles edited rather sharp 
and some have included extens 
comments by the editors dire 
toward emphasis and integrag of 
The present volume does non a 
these. The editors state that E 
have not attempted integration s 
have they tried to cover artic ‘a 
historical interest. They have -Jes 
to include “representative 
which are easily understood byte 
lacking extensive technical tr 

The aim of recency is rea ize pu 
of the 53 articles having wey. A 
lished since 1944. The artic ® if 
drawn from 19 different sources che 
approximately 25 per cen | ori 
articles having been published oid 
nally in either the Journal 4 polot 
Psychology or Personnel Psy a veil 
The articles are rather evenly ii anf 
among 11 “fields” of busts ost? 
industrial psychology- There tata 
question regarding eo ro 
ness” in the selected articles H 
example, in terms of coni 4 if 
editors might have pune jing 
representative article on sa o 
market research than ne 
Stanton written in 1941 ae i 
no reference to probability f arty 
Furthermore, the number <n 
devoted to each of the fields roses 
portionate to the amount © ids. 
or information in those P% op i 
though this reviewer 1$ ee of if 
to disproportionate samp tale P 
ticles, the term repte sens? yt A 
hardly used in its usu tive’ 
should be read as illus? 6 
good to see sections deve) indah 
place of the psychologist, ems 
and to his ethical pro 
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comments made by the editors about 
each article are extremely brief and 
ot no great value. These comments 
could have been expanded and might 
have included a few words about each 
author. 
As far as this reviewer knows, this 
the first attempt to provide a book 
aig readings in business and 
oe oes psychology since Moore 
artmann’s Readings of 20 
ee The latter largely con- 
Gin excerpts, whereas Karn and 
oak present complete articles. 
probah parison of the books is 
ae y unfair since the selections 
the foe on the same bases in 
ae ooks. However, a casual 
ae shows that the present 
ing evotes more space to train- 
’ Counseling, job evaluation, mar- 
research, fatigue and efficiency, 
leadership, and much less to 
lic» and selection than did the ear- 
ler book. About ti f 
Space ie a out the same amount o 
Morale evoted to motivation and 
Ja and industrial relations. 
thou Ae editors point out, this book 
atic faa a sup’ lement to a system- 
Zanize or else the teacher must or- 
ter, and integrate the subject mat- 
book į he main advantage to this 
fear, that a number of recent, il- 
dere Ve articles are combined un- 
Ne cover, 


is 
of 


and 
tests 


The p LESTER GUEST. 
ennsylvania State College. 


OUN = 
Probi. KIMBALL. Personality and 
v 


Ney ems of adjustment. (2nd Ed.) 
Croft York: Appleton-Century- 
S, 1952. Pp. x+716. $5.00. 


deg qnsiderable amount has been 
‘Adah iy the first edition of this very 
book, which appeared first 
ha apes Psychological Bulletin, 
Ude The author has in- 


f s : 
bem ue fairly recent material 
Ut th 


e 
lect’ 


Presentation is substantially 
very sort of approach has 


e : x , 
Perception-personality area, 
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been covered, including George 
Mead’s subjective analysis of the “I” 
and “Me,” anthropological and psy- 
choanalytical and field theories, and 
the personalistic contribution of Gor- 
don Allport, leading into case studies. ° 
Some might object to Young's dis- 
inclination to take a point of view 
and stick to it. However, the average 
student will probably be benefited 
by the broad coverage. 

The author is quite skeptical of our 
progress in the strictly experimental 
study of personality measurement. 
He states, ‘‘there are a large number 
of theories (of personality) but un- 
fortunately they are not, for the most 
part, so stated as to furnish a bridge 
to empirical testing either in the 
laboratory or by other scientific de- 
vices.” 

Part I is mainly concerned with 
theories about personality and its 
development. There are traditional 
presentations of language and other 
forms of learning. Little has been 
added here, and the chapters on 
symbolic behavior and the self have 
apparently not been altered much. 
Both of these areas remain useful 
summaries of often neglected topics. 

Part II, concerned with problems 
of adjustment, is the most concrete 
and will doubtless be read with major 
interest. As in the first edition, 
there are chapters devoted to in- 
fancy, childhood, adolescence, the 
college student, marriage, and neu- 
roticism. There is in addition a com- 
pletely new chapter on later maturity 
and old age, indicative of this rapidly 
expanding field. This reviewer feels 
that the chapter on psychological 
problems associated with occupation 
is given less up-to-date attention than 
it deserves, in comparison, for ex- 
ample, with the far greater considera- 
tion given to sexual and marital ad- 
justment problems. 

EDWARD S. JONES. 


University of Buffalo. 
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THOMPSON, GEORGE G. Child psy- 
chology: growth trends in psycho- 
logical adjustment. Boston: Hough- 
ton Miffin, 1952. Pp. xxxiv+667. 
$5.50. 

Oftentimes the child psychologist 
finds it difficult to convince him- 
self or his colleagues that his area of 
interest has any specific contribu- 
tion to make to psychology as a 
whole. In this book Thompson pre- 
sents a convincing demonstration 
that when it is interpreted as the psy- 
chology of development (rather than 
as the psychology of children, to be 
contrasted with the psychology of 
apes or adolescents or old people) 
child psychology is a scientific dis- 
cipline in its own right. This is a 
book developed thoughtfully, care- 
fully, and with a high degree of 
scholarship. Obviously familiar in 
detail with the vast literature in de- 
velopmental psychology, the author 
has been guided in his selection of 
material by criteria of scientific valid- 
ity and pertinence of the material to 
the point he is trying to make. In 
other words, while the book is com- 
prehensive it is not padded. Each 
of its fourteen chapters is organized 
as a unit and these units contribute 
to a functional whole. 

Thompson’s objective seems to 
have been to present an integrated 
picture of the developmental process 
underlying human behavior. Where 
necessary to round out the picture 
he has felt free to use findings with 
infrahuman “children,” studies of 
individual cases, concepts from per- 
sonality theory and the like, pointing 
out frequently that in many impor- 
tant areas of child psychology our 
knowledge is all too sparse. But per- 
vading the whole is the insistence 
on the application of scientific prin- 
ciples in evaluating data. Consider- 
ations such as numbers of cases, the 
design of studies, and the reliability 


of observation are given repeated and 
consistent emphasis. k 
At various points in the Dook ý 
becomes apparent that behavioral s 
velopment does not always EE 
place in a desirable direction, A i 
these points the author is particu an 
interested in examining any e h 
dence which might explain sa 
trends. This leads to careful a 
sideration of methods of child reana 
and guidance and education, in 
own culture and in others. — the 
In his general orientation, tha 
author's position is not far from ehe 
of the modern behaviorist, bu the 
has given considerable effort to atel 
task of presenting fairly such mê g 
rials as projective techniques an ith 
theory underlying their ust, j fain 
an eclectic sort of damning wit a upo 
praise. Placing a premium ti 
factors of validity and reliability» e 
natural that he would say Sn 
techniques, “we should be cí mor 
about our interpretations ate a 
objective methods of a oul 
interpretation have been wor = udi 
and until more validation © tiv 


tiot. 


A 0. 
the same requirement © imos te 
proof, the author gives en | 

h ; as suche d pi 
space at all to therapy 


ivet gfi 
This book will be well rece jolt 
should be taught as a S¢ Ay 
written in a fashion sufficien ef 
esting to be appropria i 
psychology major who W f 
something about children betg a) 


fy 
erating his own, 


perhaps Ny vo 
fashion sufficiently ahe g 
comprehensive to satistY © stani H 
ate student looking for * | Gok 
reference in this field. TH 


be highly recommended. D 
q, W. RICH 
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Louisiana State Univer” p 
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Much progress in visual science 
nas been made by measuring the 
electric response of the eye to a photic 
Stimulus. In this connection, one 
need only point to the work of Granit 
(16), Hartline (18), and many others. 

ess deeply explored is the possibility 
of revealing some of the mechanisms 
of vision by using an electric input 
to the eye and measuring the re- 
Sponse in terms of the sensation of 
‘ght such a stimulus evokes. The 

‘Scovery that an electric stimulus 
Will easily produce a sensation of 

luish-white light was made by Le 
OY (30) in 1755, and this effect has 
a terested physiologists and psychol- 
Sists sporadically ever since. Visual 
sre’ Ptions caused by inadequate 
ie muli are called phosphenes and 
he suspected long ago that the 
real phosphenes might be al- 
in Rel to some extent by photic stim- 

ation. The first systematic work 


in 


1 
rof Ae Writer expresses his appreciation to 
ents oI Motokawa for his valuable com- 
in the Mi the original review, which appeared 
Of the Minutes of the Twenty-ninth Meeting 
16-15 Armed Forces-NRC Vision Committee, 
Closely November, 1951. The present review 
qt the mee the original and differs only in 
ened, -pyi@ber of figures has been greatly t8 
Bact N d et was prepared under Con- 
nie” Of Of sen between the U. S. Navy, 

Versity nance, and The Johns Hopkins 


on this problem appeared shortly 
after it became possible to control 
electric stimulation accurately. Elec- 
trical thresholds were measured at 
various levels of light adaptation 
and during the course of dark adapta- 
tion with conflicting results. Early 
investigators found no differences be- 
tween the effects of light adaptation 
and dark adaptation (8, 28, 68), but 
later workers, such as Verrijp (81), 
Achelis and Merkulow (2), Bogoslov- 
sky (3), and Schwarz (75), found 
the electrical threshold to be higher 
during dark adaptation. A new and 
perhaps very important turn has now 
been given to the problem of interac- 
tion between photic and electric 
stimulation by Prof. Kõiti Motokawa 
and his associates at the Physiologi- 
cal Laboratory of the Tohoku Uni- 
versity, Sendai, Japan. These work- 
ers have been ingenious in their use 
of the threshold of an electrical phos- 
phene as a means of analyzing the 
effect of photic stimulation on the 
activity of the visual mechanism. In 
a rather formidable output of some 
forty papers in the last four years, 
they have touched upon matters of 
brightness and color discrimination, 


color blindness, contrast, spatial sum- 
mation, inhibition, flicker effects, 
visual illusions, and a new visual 
method of measuring fatigue. This is 


13 
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10,000 lux.? Adaptation was followed 
for 40 min. with a Nagel adaptome- 
ter. The results are shown in Fig. 
2 for both a 12° area (A) and a 1° 
area (B) with central fixation. The 
solid curve is for threshold sensitivity 
to light as normally measured. The 
dotted curve shows the results when 
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done: the electrical threshold for 
just noticeable flicker phosphenes at 
14.3 cy./sec. was measured with, and 
without, threshold photic stimula- 
tion. Twenty-nine minutes of dark 
adaptation followed. The electrical 
thresholds continued to rise during 
the first 15 min. of dark adaptation 
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the current pulses were used. The 
presence of an electric current is 
shown in the data to produce an eye 
that is more sensitive to light. This 
appears true over both the rod and 
the cone portions of the dark-adap- 
tation curve. 


Sensitizing Light 
The reverse experiment was also 
3 The lux, or meter-candle, is equivalent to 


-0929 foot-candles. Ten thousand 1 
fore, are 929 foot-candles. eg 


spout 
as measured both with and with aed 
light stimulation, and then 1° <cal 
off. At all times, the elec” es 
thresholds were lower in the P 
ence of light. 

This experiment clear! 
interaction between electric 27 
tic excitation processes and P by 
that something gets sensit? asi 
electric stimuli that makes it yer, 
for light to act, and D abo 
However, it does not tell muc ee!” 
the site of electric stimulatio”’ y 


at 
ws 
y sbo po 


«tur 


ELECTRIC EXCITATION OF THE HUMAN EYE Ti: 


suggestion has frequently been made 
that the ganglionic cell layer of the 
retina is where the stimulus acts. 
Held to substantiate this is Iwama’s 
nding that the eye’s chronaxy, as 
as treated in the next section, is too 
ee to be accounted for as that of 
te nerve, and that dark adapt- 
jae acts differently for electric and 
coon stimulation. Motokawa and 
i? (54) thought to come to 
Pinca mips with this problem by 
K sai, ing the eye with exponential- 
ier Currents of various time 
Beton S in an effort to measure 
i Modation.4 Three adaptation 
taS chosen: complete light 
ight 4 tn to 10,000 lux, ‘‘moderate”’ 
Sted” sptstion to a dimly illumi- 
dark a hite Surface, and complete 
he sab of about an hour. 
Phene esence of a threshold phos- 
ui as voltage was changed, was 
ound a judged. The authors 
Constant at the value of Hill’s time 
oo of accommodation (A) was 
complet and 90 msec. for the 
and- ps Y light-adapted state, 17.5 
Boag een for the “moderate” 
aikoi i and 45 to 320 msec. after 
States E in the dark. Bouman (4) 
lat this time factor decreases 


Whence’ ei 
Nerve a Stimulating current is applied toa 
at as pe excitability, after reaching a 
con stin Ma ue, tends to return to its initial 
sla dation © This effect is known as ac- 
thy’ 'Ys accom If a current is increased very 
Mog ol w modation will act to prevent the 
ation is m ever being reached. Accom- 
foy to its rena Dieto when excitability re- 
aE acon sting value with the continued 
all, e tissues Stant current. This occurs in 
tion his latte n others, it does not return at 
Nery, Where the the case of no accommoda- 
as ge Will contre JS NO accommodation, a 
of th, Current Iae to give responses as long 
Shoy, "esholg 1. YS Provided the intensity is 
S Tather evel. The eye, incidentally, 
x ee 2ccommodation as evi- 
and ¢ that a flash occurs only on 
€ break of the stimulus cur- 


with light adaptation and is about 
4 msec. in light and 40 msec. during 

dark adaptation. These results are 

not easy to interpret and one can 

say only that neural events in the , 
eye as revealed electrically are al- 

tered in some complex way by the 

presence or absence of light. 


Chronaxy 


More evidence of the same kind 
of interaction was reported by Iwama 
(23) in a study in which he measured 
the time-intensity relationship of 
electrically exciting the eye under 
three different conditions of adapta- 
tion. These were somewhat as be- 
fore: 950 lux for the light condition, 
about three lux for the moderate, 
and after 40 min. in the dark for 
dark adaptation. Average chro- 
naxies for these three conditions were 
6.2 msec., 30.8 msec., and 13.8 msec., 
respectively. Such large chronaxies 
are not characteristic of muscle and 
nerve tissues and are considered by 
Iwama to be too large to be attrib- 
uted to the optic nerve. He is of 
the opinion that his values result 
from stimulating the ganglion cells 
of the retina. Iwama’s chronaxies 
are much larger than those of 1 to 
3 msec. measured by the Bourguig- 
non school (5) but are in somewhat 
closer agreement with Verrijp (81). 


Use of Pulses 


Iwama also followed the change 
of electrical thresholds during the 
course of the first 25 min. of dark 
adaptation. He used rectangular 
pulses of different durations for this. 
Here it was found that the thresholds 
rose for a few minutes after the onset 
of dark adaptation and then reached 
a constant value at times that de- 
pended on the duration of the pulses. 
The shorter the pulses, the earlier 
the leveling off occurred. With 3.9- 
msec. pulses, no change in threshold 


78 


was observed after about 10 min. of 
dark adaptation. Stimulation with 
pulses of 52.5-msec. duration de- 
layed this effect until about 20 min. 
_In addition, Iwama stated that the 
chronaxy, during dark adaptation, 
passed through a maximum value 
at about 12 min. This again shows, 
in a general sort of way, that there 
exist, somewhere in the visual mech- 
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oscillation. When the reciprocals 
of the threshold intensities of elec- 
tric test stimuli given at spaced in- 
tervals were plotted against the time 
after a subthreshold sensitizing cut 
rent had been delivered, the result 
was an E or “excitation” curve. The 
amplitudes of the oscillations that 
werefound depended upon the adapta- 
tion state of the eye and were note 
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; . PTER 
Fic, 3. E-CURVE SHOWING THE INCREASED ELECTRICAL EXCITABILITY OF THE EYE EA yur 


SensitizinG LIGHT. Uprer Curve 70 Lux, MIDDLE Curve 1.1 LUX, LOWER 
ORDINATE: EXCITABILITY, PRE-ILLUMINATION VALUE TAKEN As 100. [MoToKAWA 


anism, a number of interacting fac- 
tors that relate photic and electric 
excitation. 


Supernormal Excitability 


Motokawa (38), in a detailed ac- 
count of periodic excitability of 
nervous tissue, referred to a paper 
by himself and Iwama (53), in which 
it was demonstrated that a sub- 
normal electric stimulus left in its 
wake an excitatory state in the ret- 
ina that subsided like a damped 


CURVE g9). 


sht 
to be largest for a moderately ig o 
adapted eye. This finding Je imul” 
kawa to suspect that photic ae: pind 
tion might also leave the s4™ y 
of excitatory state (39). . pos 
The investigation of this 7 
<j ct ip t 
5 Motokawa refers again to this efferre, 
later paper (44) where a sensitizing, 
that was 80 per cent of threshol serv 
Oscillations at 18 cy./sec. were ° p other One 
die away in amplitude. Certain ting t° 
plex frequency relationships rela 


phenomenon were also reported- 
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bility consi . r 
eye for = snag oi pring deg Ne crest in these curves was reached was 
exposures of from r en light independent of the intensity of the 
given, followed b "2 o 2 sec. were pre-illumination. It was also in- 
trical threshold y tests of the elec- dependent of the duration of the 
delay, Tea after a variable pre-illumination, at least at the fovea 
light at 70 3 pany were to white (49). If this test is made with a light > 
thresholds’ ih and .06 lux, and the stimulus, the sensitivity of the retina 
constant — determined with is, of course, always found to be 
of S7-mece rent rectangular pulses lower. Motokawa again proposed 
. duration. The data that the probable locus of the elec- 


130 


120 


ie d if af aa e «(Oe 
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Toro 287 we OF RETINAL POSITION ON INCREASED 
Wa (39),] X. ORDINATE: EXCITABILITY, PRE-ILLUMIN. 
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EXCITABILITY AFTER PRE-ILLUMINA- 
ATION VALUE TAKEN AS 100. [Mo- 


is the ganglion cells of 
He pointed out that the 
ctrical sensitization 


are 
sh 

Sci own j A 2 

ithe? is ae Fig. 3, where the ab- trical effect 
Min, lapsed time after pre- the retina. 


Tea: at 

ia iDrocal a and the ordinate is the decay of an electric 

iP rcenta the electrical threshold process is very rapid (200 msec.), 

kep Tatio ge of what it was before whereas the aftereffects of a photic 

Te tabilit n. The pre-illumination process persist for 10 sec. or more. 

Sye ` See Y value is taken as 100. This difference he attributed to the 
involvement of photochemical re- 


n 
boy becomes this curve that the 
White sen maximally excitable actions, 
Sli ia after the cessation of pathway 
- The time at which the responsible; light a 


and argued that if the optic 
s or higher centers were 
nd electricity, as 
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sensitizing agents, should behave in 
the same way. He added further 
evidence of this by illuminating one 
eye only, but measuring the thresh- 
olds in both. The result showed 
-that the enhanced excitability oc- 
curred only in the illuminated eye. 


Retinal Position 


It will be noted that Motokawa’s 
method has by now taken on a dis- 
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for the left eye are shown in Fig. 4. 
Sensitivity is enhanced most at 
the fovea, is zero at the blind spot, 
and falls off markedly toward the 
periphery. Figure 5 shows the same 
measurements for electrical excit- 
ability following the use of a near- 
threshold intensity of pre-illumina: 
tion. Curve A (solid) is the electric® 
data. Curve B (broken) is sensitivity 
to light as measured with an adaptom- 


‘i 
70° 20° 30° 40° 50° 60 


Ks 
a = (A) Errecr or RETINAL POSITION oN EXCITABILITY AFTER PRE-ILLUMINATION gye 
A NEAR-THRESHOLD INTENSITY. (B) SENSITIVITY TO LIGHT AS MEASURED WITH AN ADA 


ETER. [Moroxawa (39).] 


tinctly analytical cast. In this same 
paper he tested further the versatility 
of electrostimulation as a research 
tool. He chose as his measure elec- 
trical thresholds taken at the crest 
point on the enhancement curve; 
that is, measured 2 sec. after the 
cessation of pre-illumination. He 
then pre-illuminated the retina with 
a 2° circular spot of 287 lux at differ- 
ent positions on the retina. Results 


: 6 Another difference between electric and 
light stimulation is that flickering phsophenes 
can be experienced to frequencies of intermit- 
tent current up to 80 cy./sec. or more (31) 
This is far above the fusion frequency for light 
and appears to be due to the absence of the 
chemical reactions that must operate in the 
case of light. 


ably 
eter. The curves agree remark@ 


well. 


Intensity of Pre-Illumination 


ai 
The next step was to detet” ye 
the effect of the intensity of 
illumination on the electi 
citability of the eye (59). > sun” 
current was confined to the A 
nated eye by using electrodes “he 
the eye and at the outer ang Seng f 
test pulses were 100 msec: 1.4 by 
The size of the pre-illumina? an 
patch was 2° for observe! 
8° for K.M. It was centra -in 
The measure ¢ plotted age 
I for two Os is given 1? ne 
word of clarification is in °" 
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ae symbol will be used fre- 
ety in the discussion to follow. 
measure ¢ is defined as 


Carer 
E 
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X 100, 


wh 7 4 : 
om i. is the excitability, or re- 
al of electrical threshold, as 


shown by Iwama to be constant by 
then (23). We may now return to 
Fig. 6 in which the second curve is 
displaced to the right two log units. 
The dotted curve is attributed to the `° 
rod function since the 8° area covered 
more than the fovea in K.M.’s case. 
It was pointed out that the data 
obtained in this experiment bore a 


4 5 
millilamberts 


EXCITABILITY. ORDINATE: y IS THE 
LIGHT OVER Waar IT Was WHEN 


marked similarity to those obtained 
and visual acuity are 
plotted against light. Hecht (20) 
had shownthat certain visual phenom- 


= -2 -1 0 1 2 
F Log of intensity — 
1 
Prp 2% Epp 
Me CENT Sa FECT OF INTENSITY OF PRE-ILLUMINATION ON 
ASURED IN EASE IN ELECTRICAL EXCITABILITY DUE TO 
d N THE Dark, [Moroxawa AND Iwama (59)-] 
Sterns: 
iy mi: A 
a dark oa in the dark after 20 min. 
ibility a @taptation, and Æ is excit- when CFF 
thtion ha termined after pre-illum- 
exe tfo S ceased. The quantity $; 


Clegg tii 1s the increase in electrical 
Drg, 
i 


ch, 
th 


tical 2, due „to light over the 
Sseq _°XCitability in the dark ex- 
ostes S a percentage. Twenty 
CN for dark adaptation were 

thy. the base Ep, inasmuch as 


esh l 


old to electric pulses was 


ena could be reasonably well de- 
scribed by the equation 

KI = x"/(a — 2)" 
where I is the light intensity, « the 


concentration of the photolytic sub- 
stance in the stationary state, @ is 
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the initial concentration of the photo- 
sensitive substance, K expresses the 
ratio of the velocity constants of the 
light and dark reaction, and m and n 
are numbers characterizing the order 
of the light and dark reactions, re- 
spectively. Motokawa proceeded to 
relate his measure ¢ to this formula 
by substituting it for x, and the 
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the fovea the measures were taken. 
Figure 7 shows the results of measure- 
ments taken with a 2° pre-illuminat 
ing patch at the fovea, and at a 
20°, and 50° removed from it. Moto 
kawa concluded that the slowly 
rising portion of these periphera 
measures for low intensities repro 
sented rod function, and the steepe 


-1 o 
intensity:— millilamberts 


Log of 
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Fic. 7. ¢-Loc I Curves ror Pre-ILLUMINATION AT DIFFERENT RETINAL Posit! 
(Motokawa AnD Iwama (59).] 


solid curves shown in Fig. 6 were 
computed by this means, m and 
n both being taken as 2 as in Hecht’s 
case. Motokawa had suggested in 
the previous paper (39) that a chemi- 
cal or photosensitive substance was 
involved that raised electrical ex- 
citability as a consequence of light 
action. The success of using Hecht’s 
equation, he felt, added convincing 
evidence for it. 

Outside the fovea, the sigmoid 
relationship between ¢ and intensity 
consisted of two segments. that be- 
came more distinct the farther from 


ue 
< oye ere | 
portions at high intensities w jafo 
to the cones. In any cas 1 K 
tory descriptions of this a me 
ceding data were obtaine ation 
stituting ¢ in Hecht’s equi | 
obtain 
KI = ¢/(a- 9)» 
í 
o 
Instantaneous Thresholds ey 
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á -cou 
The work on the mule eo 
excitability following P a incl nal 
tion so far reported ha r 


hort? 
measurements at delays $ i 
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a 3 ; 
otit one-quarter of a second. Since 
Was indicated that a short sub- 


Sea excitability period existed 
i the rather lengthy supernor- 
Kai Period, Mita, Hironaka, and 


“Se (33) investigated the region 
on nes the time when pre-illumina- 
thar po and 2 sec. Except for 
controlli, orate timing equipment for 
ilumin m3 the duration of pre- 
üction. rie exposure and the intro- 
od was 2 the test stimuli, the meth- 
circular f, already described. A 1.5° 
test pul held of light and 140-msec. 
the elect were used. In studying 
postres of 4 intensity for light ex- 
Noted t of 1/250 sec., it was first 
hat at all intensities the value 
Citabitity) aoe (subnormal ex- 
rose to a ae about .75 sec. It then 
as had maximum at about 2 sec., 
a ice Ge been shown. In 
t maxime finding was verified that 
Nereased wns value reached by ¢ 
i uninati With the intensity of pre- 
Period, h on. During the subnormal 
ses Owever, the reverse occurred. 
When aost Values of ¢ were reached 
Pe highest intensities were 
Showeq Nother aspect of this study 
tensity what happened when in- 
expo iti ae held constant and the 
SUperng time was varied. The highest 
With ines values of ¢ were reached 
for 2 exposures. The results 
fusi Subnormal period are con- 
tion b ough there is an indica- 
riod ma length of the subnormal 
le lengt Y be inversely related to 
“ 1 of the light exposure. 


Sn 
Pindungsseit” 


earj 
ie Benes Upon another aspect of 
Y of ¢ es Problem of the excitabil- 
y pi is a rather uncertain 
'ronaka (22). He pointed 
sti € problem of where the 
Dari nso lus acts in the eye is 
‘Son f ed and suggested the com- 
the Empfindungszeit for a 


photic and electrically induced sen- 
sation as a means of settling the mat- 
ter. The Empfindungszeit (EZ) was 
proposed by Fröhlich as a term for 
the time required by a stimulus to 
evoke a sensation (10). The photic ` 
EZ had been measured by Mita, 
Hironaka, and Kõike (34) for differ- 
ent conditions of adaptation and 
different retinal positions in a previ- 
ous contribution. Hironaka em- 
ployed the same method for the 
phosphenes and reported that EZ’s 
for light at the fovea varied from 
67.5 to 185 msec. depending on the 
light intensity, and for phosphenes 
in the dark-adapted eye from 68.5 
to 176.8 msec. depending on the cur- 
rent. These agree well. For EZ’s 
taken 50° out on the periphery, how- 
ever, the values were about 358 
msec. for light. Since this is about 
twice the EZ for the phosphenes, 
Hironaka related the foveal light 
EZ with the effect of electric stimu- 
lation and assumed that the electrical 
excitability and speed of reaction of 
the cones were higher than that of 
the rods. : 
It is not completely clear that this 
is the case, although there is evidence 
that the scotopic process is slower 
than the photopic. The fusion dre- 
quency for light is lower in the periph- 
eral retina than in the central 
region, and dark adaptation proceeds 
slower in the rods than in the cones. 
In addition, Motokawa and Ebe (49) 
have presented data to show that 
the rod process, as determined by 
the ¢-time method, is the slowest 
in the retina. On the other hand, 
work by. Bourguignon and Déjean 
(5) and Kleitman and Piéron (25) 
shows the speed of response of the 
cones to be less than that of the rods, 
whether measured by light or elec- 
tric stimuli. Whatever the case, the 
problem of measuring the speed with 
which sensations and perceptions are 
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white light suggested, quite natural- 
peat a similar examination be 
pected with colored lights. The 
=e es curve of ¢ that showed the 

a at maximum excitability 
tal r ter the termination of neu- 
3 (Pre illuminstion might well be 
a erent shape with selective 
Vestigat The method used to in- 
EE e e this aspect of the problem 
tails = Fane; in the important de- 
a it as has been described for the 

€ light studies. 


Hue 
trical and the Time-Course of Elec- 
Excitability 


I 
ported bi study of this kind re- 
Itereq i, Motokawa (40), both 
light aa and monochromatic 
Used, “he dispersion spectrum were 
Spot of ed pre-illumination was a 
electrical exposed for .2 sec. and the 
sec, testing was done with 100- 
light eo Samples of filtered 
are shown for three different subjects 
Were eel in Fig. 8. The filters used 
550 my) (620-740 my), green. (490- 
is to pi?» and blue (410-490 my). It 
differ aated that the sets of curves 
ter of eae in shape. This mat- 
Suggests riking individual differences 
Problem color anomalies in vision, a 
Section to be taken up in the next 
‘tre is th But of primary interest 
the peq Ne fact that the maxima of 
Teacheg Steen, and blue curves are 
T about at different times; namely, 
h P 2, and 3 sec., respectively. 
Part f © curve, shown in the upper 
e figure, corresponds to the 


e . 
ee. mum except for ampli- 
ee fovea] en Motokawa compared 
y and peripheral regions 


A Dres 5 
hehe illuminating with filtered 


ta. > 

ken S fonnd that the ¢-time curves 
Ste ver 0° out on the periphery 
Ues ang, nearly the same for all 


an + l 
v 3 atat in each case the maxi- 
Nee he urred at 2 sec. The rele- 


re : 3 
i € for color theory is obvious. 


Effect of Intensity 


In this same paper was shown the 
effect on ¢ of reducing the intensity 
of spectral lights of 650, 585, 530, 
and 470 mp. The published curves 
indicate that the maximum value’ 
of ¢ for any given wave length under- 
went no shift in time as the intensity 
was reduced. It seemed to be a prop- 
erty of the wave length alone. The 
yellow light at 585 my afforded a 
slightly later maximum than the 
red and was located between the red 
and green at about 1.25 sec. to 1.50 
sec. 
Motokawa emphasized in this pa- 
per that time in these curves con- 
cerns the rate of the recovery process 
of the retinal physiological mecha- 
nism after illumination: the longer the 
wave length, the more rapid the re- 
covery. Intensity concerns the mag- 
nitude of physiological process but 
not its rate. Time and intensity, 
therefore, are shown by the data, to 


be independent. 


Wave Length and the Maxima of the 
¢-Time Curves 

The times after pre-illumination 
at which the maxima of the ¢ meas- 
ure were reached were investigated 
by Motokawa (42) for spectral light 
of different wave lengths. It was 
found that the time, 7, at which the 
maxima occurred, varies with wave 
length, à, as shown in the upper curve 
of Fig. 9. Time, 7, varies between 
something over 3 sec. for light of 400 
mp and about 1 sec. for light of 700 
my. The curve connecting these two 
extremes is not smooth and 7 changes 
rapidly with respect to A in several 
places. The next curve shown in Fig. 
9 is for AX and was obtained by con- 
ventional methods of measuring hue 
discrimination. The data are for 
Motokawa’s eye and.show minima 
at 460, 490, 585, and 630 my. Final- 
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ly, the curve AX/Ar was obtained by 
plotting the decrease of wave length 
An corresponding to the reciprocals 
of the slope of the 7 curve against a. 
This curve corresponds reasonably 
well to the hue discrimination func- 
tion and is taken to be further evi- 
dence that a basic physiological proc- 
ess is being tapped by the electrical 


ror BA: 
Fic. 9. UPPER Curve: THE TIME (7) AT WHICH THE MAXIMUM FOR ¢ OCCURS FOC gn? 
Wave LENGTH (A). MIDDLE Curve: CONVENTIONAL Hug-DIscrIMINATION. LOWER 

THE CHANGE IN WAVE LENGTH (AA) CORRESPONDING To THE RECIPROCALS OF THE 


400 20 40 60 80 500 20 40 60 80 600 20 40 60 80 700 
wave-length A 


color vision was the same as has been 
described for preceding studies om 
the determination of the f-tume 
curves. Figure 10 from Motokawa 
(43) is the excitability curve of F 
deuteranomalous subject measure 
after pre-illuminating the center o 
the eye with white light. pa 
maxima appear at times correspone- 


(ma) 


SLOPE 


For Each WAVE LENGTH (A). [MOTOKAWA (42).] 


method. Once more it was asserted 
that this mechanism is peripheral 


and lies in the ganglion cell layer of 
the retina. 


Color Deficiency Studies 


The foregoing success in isolating 
distinctive patterns of electrical 
thresholds for selective illumination 
of the retina next led to the important 
question: What can be learned from 
cases of color blindness? The method 
used to examine persons of deficient 


498 
ing to those obtained by APP el 
red, green, and blue lights s¢P* icht” 
to a normal eye. A norma 
mat, it will be remembered, Ta jgh” 
only one maximum to whi J 
Motokawa noted that for the reall), 
anomalous case the mor p 
excitable G curve dropp® ads af 
idly as intensity was reduc 
felt that he had here basi€ 
logical evidence of 
dependent processes ass 
three-components theory 
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ak More evidence of this same 
ise ig by data presented in 
oe by Motokawa (35, 36), 
e Da and Suzuki (65), and 

4 ma ad Motokawa (9), where 
Rane od was extended to meas- 
ts on deuteranopes and pro- 


Fig, 
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adsur e well as normal eyes 
| 1 Pliea vhen pre-illumination was 


from utside the fovea. Figure 
tied ne (35) shows a 
Uteran of what happens 1n 
wi Omalous eye and com- 
ieh normal color vision. 
mal eye, light of different 

sti z S produces maxima in 
Curve that are progres- 
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DEUTERANOMALOUS Eye OBTA: 
OTOKAWA (43).] 
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sively displaced forward in time as 
wave length is shortened. This fact 
has been discussed in the preceding 
section (42). Motokawa assumes 
here that the continuous ¢-time curve 
of white light is a composite of the 
individual curves that result from 


180 lux 


INED WITH 


selective stimulation. For the deu- 
teranomalous case, however, the re- 
sulting family of curves reveals 
excitability maxima that at all times 
reflect the weakness of the underlying 
physiological G process. For, white 
light these sensitivities fuse into a 
composite g-time curve with three 


maxima. 


To show the effect of retinal posi- 


88 


tion, Motokawa stimulated the 
; al eye extrafoveally at 5, 10 , 15°, 
25° 35°, 45° and 50°. The pre-illumi- 
nating ’ stimulus was a 2° patch 

f white light. The results are shown 
ia Fig. 12. At 5° and 10° a curve 
of three maxima is seen. This is 


NI 
4 SEC. 


AND 
Fic. 11. EFFECT or WAVE LENGTH ON THE ¢-TIME CURVES OF NORMAL @) 
DEUTERANOMALOUs (b) Eves. [Moroxawa (35).] 


i 2 3 


taken to be indicative of deutera- 
nomaly in the parafovea of the normal 
eye. Further out on the periphery, 
the R and G maxima both drop out, 
leaving those corresponding to the 
Y and B. Up to this point the elec- 
trical findings correlate with what is 
found in ordinary perimetric studies. 
At 50° a {-time curve results showing 
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3 , Ae 
a single maximum at 2 sec. ch 
ture of this residual aitan a 
is thought of as a rod mechanism. 


Physiological Sensation Curves 


isolate the 
In a further attempt to ee a 
nature of the basic physiolog 
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processes in vision by ee ed | 
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Bie is 3 upper sct of curves in 

fovea ot A ue to illuminating the 
he normal eye and shows 


ow ¢ i 
varies wi 
aries with wave length when 
Motokawa 


Mea 
asured at these times 
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Fig. 

- 12. Errecr or RETINAL Po 
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Seng, thes 

nsati >e functions physiological 
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arity to those classically 
He then 
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Anon is Pi ke use this method of 
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i For the color-deficient 
ei values were: .75 sec. 
c. for Y, 2.5 sec. for G, 
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SITION ON THE 


89 


and 4 sec. for B. The results for each 
wave length may be seen by com- 
paring Fig. 13 and 14 for the trichro- 
mat and deuteranomalous cases, re- 
spectively. 
First, it is seen in Fig. 13 that for ` 
the normal subject the B process 


3 4 sec 


¢-Time CURVE OF THE 


[MOTOKAWA (35).] 


holds up well until stimulation is 
applied in the extreme periphery. 
The R and G processes, meanwhile, 
diminish in excitability. The broken 
line with the filled circles among the 
foveal curves of Fig. 13 represents 
data taken with a time delay of 1.5 


sec. Here the Y process curve shows 
one each at R and G. 


two humps, 
This was interpreted by Motokawa 
to mean that the physiological 
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à 
400 500 600 700 
Wave-lenglh ~ mu ef 
URV” 
Fic. 13. EFFECT or RETINAL POSITION ON THE PHYSIOLOGICAL SENSATION c f 
FOR THE NORMAL EYE. [MOTOKAWA (36).] at at 


method reveals no independent Y 
process in the fovea. Outside of the 
fovea, however, the Y process at 15° 
25°, and 35° shows up to be stronger 
than the R and G. In the fovea, 
the R and G have maxima somewhat 
different from what appears para- 
foveally, and the R hasa slight rise in 
the short wave lengths at about 440 


ʻa th 

my. Another point to note roces, 
35° the middle of the three PU 2 
is elevated over what it W@ 
This, Motokawa marked the he 
ic) to distinguish it fro", jn oi 
process. The broken on cot? f 
bottom section of Fig. 13154” f 
curve determined wit s and v 
photometer. Since both 
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ma poorer the same spectral range 
they E at the same position, 
e en eed as a reflection of 
TI ity. 

4 nend guteranomalous data in Fig. 
ms on comment. The Y proc- 
aa hown as absent from the 

» Dut appears in the periphery. 


¢-time curves showed the protanope 
to have a depressed excitability at 
about 1 sec. and the deuteranope at 
about 2 sec. In the physiological 
sensation curves, the protanope 
lacked the R process curve and the 
deuteranope the G curve. Data on 
the physiological sensation curves 


Wave- length ~m 
'HYSIOLOGICAL SENSATION CURVES 


Fig, 
14. F 
4. Errecr or RETINAL POSITION ON THE Pi 
FOR THE DEUTERANOMALOUS EYE. [ 


in E Wea 

aly an k G process diminishes rap- 
Ury, agai Tops out at 25°. The S 
Periphery. turns up at the extreme 


i 
hromass 


in Dat f 
x everl dichromats were presented 
ph sral, pepers (9, 36, 65). In 
Ysiolo terations in the ¢-time and 
Woulg è sensation curves were 
Now be expected. The 


Moroxawa (36).] 


for dichromats were very clearly in 
agreement with prediction. In the 
¢-time data as presented in papers 
by Motokawa (36) and Motokawa 
and Suzuki (65), there appears to 
be contradiction in the way the pro- 
tanope behaves. More helpful are the 
data given by Ebe, Isobe, and Moto- 
kawa (9), where it 1S made quite 
evident that excitability in the pro- 
tanope is shifted to the longer times 
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corresponding to the shorter wave 
lengths. 
Motokawa and Suzuki (65) 


re- 


ported that if, in the case of the deu- 
_teranomalous S, the intensity or size 
of the pre-illuminating stimulus was 
the 
the 


reduced, the weak elevation in 
¢-time curves disappeared and 
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AMOUNT oF ĪNHIBITION. [MoToKAWA (47).] 


result could not be distinguished from 
that of a deuteranope. In this paper 
they also presented further data on 
the ¢-A relationship for dichromats 
and anomalous trichromats. 

It is worth mentioning, in passing 
that the electrostimulus method is 
claimed to be more sensitive than 
conventional tests in detecting the 
presence of color deficiency (36). 


Inhibitory Action of Colored Light 
Motokawa opened up a new area 
for his electrovisual investigation 
by the accidental discovery of what 
he calls selective inhibition (47). 
During some experiments on summa- 
tion (46) he happened to be working 
in a room that was not completely 


4 5 6 sec. 
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. „ted 
dark but was faintly illumina tag 

green light. The effect of this CO gm? 
condition was to deform a oe 
curve in this way: In the norms e 
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1 this e Oe | 
with white light the present pee 
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eee of part of the curve were 
= ained. First, that the effect 

3 simply selective adaptation. 
hes nea rejected when it was found 
par: aeren light had to be pres- 
which wi the time course over 
hoe pian 4 was measured. It 
ane ot be removed with the ter- 

ation of pre-illumination. The 


inite proportions and that the in- 
hibitory light withdraws some of 
the excitation process from particular 
components, the excitability curve 
would be the result of what is left. 
This process apparently operates on 
a complementary basis. 

Figure 16 shows how an analysis 
by inhibitory lights applies to yellow 


Fig =a 
"16. ANatysis or Licut or 589 my BY SELECTIVE Innrerrion. [Moroxawa (47).] 


Seco 

~~Ond |} s 

light hao pothesis was that the green 
uence o a selective inhibitory in- 

Process, the development of the G 


Tes 
ained aple of these kinds of data 
Up oe the fovea of the normal 
Pe ait za Fig. 15 where in the 
duce e light of 550 my is seen 
Ty Ve 8reatly the G process and 
and B processes intact. 
area represents the in- 
Ge In the lower curve 
Mor cesses mu eliminates the R and 
asg Kawa’ and leaves the B process. 
R, ned t S theory was that if it is 
‘and at white light arouses the 


components in some def- 


pre-illumination of 589 mp in which 
the maximum for ¢ in the normal 
fovea occurs at about 1.5 sec. as 
shown in curve A. The effect, of 
light of 550 and 530 my is to inhibit 
the G component of yellow light, but 
not the R. Light at 430 my takes out 
some of the R and B, and leaves the 
G intact. A mixture of 430 mp and 
680 mp eliminates the R completely 
and leaves the G. Motokawa felt 
that this again demonstrated the dual 
nature of the effect of yellow light in 
the fovea. 

For the parafovea, where he re- 
ported having found a separate Y 
process (36) in both normal and deu- 


———— 
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teranomalous eyes, he concluded on 

the basis of a similar analysis using 

selective inhibition that the Y proc- 

` ess is unitary and not composed of 

R and G. However, it is not clear 

` from the data presented in this paper 
that this is the case. 

The next report on this matter was 


fa] : 
-01 0 0.1 
Fic. 17. INHIBITORY E 


OF THE NORMAL EYE. SEE TEXT. ABSCISSA 
PULSE AND THE ELECTRIC S 


by Motokawa and Suzuki 
dealt with the problem of where, in 
time, to introduce the inhibitory 
light for greatest effectiveness. The 
first thing the authors did was to 
measure inhibitory effectiveness, as 
related to the R, G, and B processes 
by presenting a flash of inhibitory 
light at varying intervals before and 
after the electric stimulus was given. 
The measure ¢ was again used and 
inhibition was expressed as the dif- 


(67) and 


0.2 oct 
FFECTIVENESS OF CoLoRrED Licut on THE R, G, AND B Pn Lie 


ference in {-units between a nor- 
mally determined excitation value 
and that obtained when the inhibi- 
tory light was used. An example 
will help here. If Motokawa wishe 
to measure the inhibitory effect of 
light of any wave length on the 

process, the ¢-value taken 1 sec. after 


R: A= 650 mu 
Q: A=530 ~ 
B: x»=470 ~ 


03 04 0.5 SEC. 


R 
: THE INTERVAL BETWEEN THE INHIBITO 
TIMULUS. [MoroKAWa AND Suzuxt (67).] 


d 
oul 
stimulation with white light was 
first be found. This would 
mum for a normal eye- 

identical measurement of t 
obtained with pre-illumina 
ing at a moment .5 sec» 
to the electric stimulus, wie 
always delivered at Pre tw jê 
1-sec. mark. The differen cig be dy 
these two values of ¢ W° 
inhibitory effectiveness- af 
the inhibitory effect 0” 
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ang the same thing would be 
ay a that 2 and 3 sec. would 
Ween e Ted. The interval be- 
ectie F inhibitory flash and the 
hibition. AR was called the in- 
aa TE stimulus (I-S) in- 
when fea was considered positive 
Bnd nec. ashi preceded the current 
on. ‘aoa when it followed. 

shows the effectiveness of 


Stimulation of the periphery, 15° 
from the fovea, revealed a fourth 
I-S interval as measured from a base 
1.5 sec. after pre-illumination. This 
is the locus of the {-time maximum , 
of the Y process. This I-S interval 
was at .07 sec. and was noted to lie 
between the R and G intervals. 

At the extreme periphery, 40° from 
the fovea, another optimum I-S 


TABLE 1 


Cuar 


ACTE 
ERISTICS OF THE Basic RETINAL PROCESSES OF NORMAL MAN As REVEALED 


BY ELECTRICAL STIMULATION OF THE EYE 
[From Moroxawa AND SUZUKI (67)] 


Kind of Retinal True Crest 


Optimum I-S 
Interval in 
in Seconds 


Maximum of 
Spectral Locus 


rocess aa is 
Seconds 
Potopi Processes 
1.0 
1.5 
2 (2-2.25) 
B 
3 (2.75-3) 
Fotopis Process 
2.08 


590 my in fovea 


0.00 
620 my in periphery 
0.07 585, mu 
0.15 550 my in fovea 
530 my in periphery 
0.35 460 mu 
0.05 520 mu 


* 
Petey 
“low, ` excitation time is properly 4.5 sec., according to more recent measures (49, 51). See 


light 
of 
y G, A 530, and 470 my on the 
tpt Dorma; Processes when the fovea 
go ber ee eye is illuminated. The 
agtn Ves are the result of pre- 
EY afte € inhibitory light immedi- 
it of. Pre-illumination and turn- 
the trig ue fixed times before the 
fect The lower curves are 
tim Agree t a 1/20-sec. flash. Both 
Ze, Um g.g? the extent that the op- 
4 +13 ~ tervals turn out to be 
Tegn gud .37 sec. for R, G, and 
Ctively, 


interval appeared at .05 sec. Since 
this new interval could not be dem- 
onstrated to be affected by the wave 
length of the inhibitory light, it was 
suggested as being due to scotopic 
or rod action. 

Table 1 summarizes the charac- 
teristics of the basic retinal processes 
in the normal eye as shown by Moto- 
kawa’s method using a ge stimulus 
spot. The authors felt that the time 
relations in photopic vision stood 
together quite well but that the 
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scotopic process was a thing apart. 
Classical attempts to determine 
whether photopic or scotopic re- 
actions are the faster were claimed to 
„be irrelevant. The speeds of these 
reactions were shown to overlap, de- 
pending on what aspect of the pho- 
topic process was measured. Never- 
theless, Motokawa and his associates 
proceeded to examine the nature of 
the scotopic process further in several 
recent papers. 

Motokawa and Ebe (49) and Moto- 
kawa, Ebe, Arakawa, and Oikawa 
(51) reported, first, that while the 
¢-time curves at the fovea depended 
little upon the duration of pre-illu- 
mination, those at the periphery had 
their maxima shortened by increas- 
ing durations. But the maxima re- 
mained the same if measurements 
were dated back to the onset of pre- 
illumination. This finding was cor- 
related with ‘‘on’-type elements 
associated with the rods. Second, 
the true maximum time for the pho- 
topic process was amended to 4.5 
sec., or the slowest in the retina (cf. 
Table 1). Third, when ¢ was meas- 
ured at 4.5 sec. for flashes of spec- 
tral light delivered to a retinal area 
20° from the fovea, the resulting 
-\ curve coincided almost exactly 
with the scotopic visibility curve. 

In another paper Motokawa and 
Suzuki (66) continued the attack 
on the quantitative aspects of in- 
hibitory lights. What they con- 
sidered was the way intensity and 
wave length of inhibitory stimuli 
affected the amount of inhibitory 
effect. The experiments were done 
with the optimum I-S intervals for 
the R, Y, G, and B processes as 
described above. The general results 
indicated, first, that inhibition in- 
creased with an increase in the in- 
tensity of the inhibitory light. This 
was true for all of the color processes. 
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Second, inhibition was related to 
wave length more or less the way is 
related to wave length. Therefore, 
the inhibition distribution - PAE 
closely resembled the physio peng 
sensation curves shown in Fig- z 
Indeed, the maxima of these oura 
were claimed to correspond withi 
the limits of experimental error. 


Microstimulation Studies 


. x $ out 
Two studies have been carried 


by Motokawa, et al. (50, 52) using 


i i i ique © 
mulation techniq 
the microsti iaee a 


The work on, 


fovea 
d that 


time and £-\ curves. 

center, however, no M 
response and only a weak 
served. Near the center, pa 
about 1°, the R and G prow eyo 
sponses predominated, an 
2° the Y and B processes 
The maxima of the three : 
logical sensation curves obia a ane 
the 2° patch had been 585, ai ively 
460 mu for R, G, and B, resP*" fot 
For the 2’ patch these b 
in number at about a 
and 460 mp for R, Y ape 
respectively. The three-c® oft 
maxima were observed | nasil, 
spond well both with Granit p 

of 600, 530, and 460 M4 
tral sensitivity of modul 
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cat's eye, and with the ser found jot 

ma in the sensation curv c 

numerous investigators o 

matching. he fove® , oot 
Work at 20° from t 4B 


firmed the strong Y 4 
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excitability and the weak R and G. 
oe eons reached from these 
S = that they confirmed and 

ed Hartridge’s observations 


on the nat 
ature of the fovea 
mechanism. veal receptor 


Evi 
idence from the Retinae of Frogs 


Pie this review is intended to 
of the i; results of electrical analysis 
made h uman eye, no attempt is 
the Wonk a do other than mention 
associates that Motokawa and his 
toads i have done on frogs and 
a es should be noted, however, 
mitted pa Na have been sub- 
relationshi how that much the same 
can also * found in human eyes 
35, 55 ae demonstrated in frogs 
method war 57, 61, 63, 79). The 
has been cs essentially the same as 
indicator “reribed, except that the 
action 9 excitation now is the 
Potential taken from the 
the acti Barring the difference 
Was shy tion of the amphibian eye 
Showed aoe, the ¢-time curves 
a the same characteris- 
R, e€ human curves. The white, 
time Ma elevations of the ¢- 
the oo could be clearly seen in 
intensity and the dependence of ¢ on 
e Y Was evident. The phenom- 
à nae e inhibition were 
I. at f el in a manner analogous 
nde ound in the human eye. 
escribeg pe? color contrast, to be 
Next Še for human subjects in the 
Tes ction, was ob ble in the 
Onses of tl observable in 
© existe he frog’s retina. 
me ia nce of these and other 
ing; emph in the nonhuman eye 
lop. Cati asızed by Motokawa as 
gical po, new the basic physio- 
On ature of his el imula- 
th Method t his electrostimu 
at - It is of especial interest 
by Motokawa, Iwama, 


~ 


gave results that correspond well with 
Granit’s studies. 


III. Summation, Contrast and 
Optical Illusions 


The generality of using an elec- ° 
trically aroused phosphene in in- 
vestigating the effect of photic ex- 


TABLE 2 


SUMMATION EFFECTS IN VALUES OF Ẹ FOR 
DIFFERENT DEGREES OF SEPARATION 
BETWEEN STIMULI 
[Moroxawa (41)] 


Angular Single Five Summa- 
Separation ’ tion 
in Degrees Spor Spas Effect 

0 54.5 77.0 22:5 
1 54.5 75.5 21.0 
2 54.5 68.0 13.5 
3 54.5 64.0 9.5 
4 54.5 58.5 4.0 
6 54.5 54.5 0.0 


citation processes was shown next 
to extend to such phenomena as 
summation, simultaneous and suc- 
cessive induction, and numerous 


optical illusions. 


Spatial Summation 

The first paper on summation was 
by Motokawa (41), who studied the 
effect of using, singly and together, 
arrangements of variously separated 
test patches. Pre-illumination with 
a stimulus pattern of four spots 
regularly arranged around a center 
spot was compared with a single spot 
for the effect on ¢. Each spot was a 
circle of 1° in diameter, and the 
angular separation between the four 
outside circles and the center patch 
was varied. The intensity of the test 
patterns was 1000 lux and the ex- 
posure was 13sec. Table 2 shows the 
summation effect due to the use of 
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five spots over one spot. Summation 
is seen to disappear when the separa- 
tion in the multiple-spot figure is 
about 5°. That the amount of sum- 
mation depends upon intensity was 
shown by separate measurements 
using 5200, 280, and 180 lux. These 
intensities gave limiting values of 
separation of 13.6°, 7°, and 3.5°, 
respectively. It was pointed out that 
Granit (14) found summation in a 
four-spot experiment, using flicker, 
with a separation of 2° and an in- 
tensity of 100 lux. 

The effect of retinal position was 
measured with one or both halves of a 
circular patch. When both halves 
were used, they were separated by 2°. 
The results appear in Table 3. The 


TABLE 3 


SUMMATION IN VALUES OF ¢ AT DIFFER- 
ENT POSITIONS ON THE RETINA 
[Moroxawa (41)] 


Degrees Single Double Summa. 
ee Patch Patch on i 
Lf} eci 
0 63.5 69.0 S5 
20 50.0 55.5 5.5 
40 42.0 48.0 6.0 
intensity was 1000 lux. Here the 


f-values are seen to decrease, but the 
summation remains the same, in- 
dicating a greater percentage in- 
crease at the periphery than at the 
center of the visual field. When the 
intensity was reduced to 8 lux, how- 
ever, the summation effect could no 
longer be seen beyond 10° distant 
from the fovea. 


¢ and the Size of the Area Stimulated 


This relationship was studied at 
1000 lux for the fovea and at 20° 
and 40° in the periphery. The expo- 
sure time was .13 sec. The results 
for a variation in spot diameter of 


one log unit are curves of the sate 
general shape as the {-log I curve 
shown in Fig. 6. 


Summation of Colored Light 


Motokawa found scant evidenc? 
of this kind of summation in an a 
periment in which he had a spliti 
field, circular patch of 2° diamete 
that could be illuminated with either 
one or two colors. Filters were a 
to obtain red (620-740 ma), orto 
(490-550 my), and blue (410-47 
my) illumination. Stimulation Wi 
confined to the rod-free area. g- 
effect of homogeneous illumi 
tion of the whole circle was his 
increase markedly the ¢-value- 
doubling of the area caused 43 
rise from 42 to 75 for red, from gg 
to 71 for green, and from 45. to 
for blue. When the patch was i 
nated with pairs of lights of di i no 
hues, it was found that practica 46 
interaction existed when the a the 
were spectrally separated as pe 
red and blue. Some occurred to | 
the ¢-value when the pairs lay © 
together. This is explained by 
kawa in terms of the three-compe yal 
theory on the basis that 1n¢ S one 
lights will stimulate more tha! car 
color process when they 4° jot 
each other in wave length, 
when they are widely separate’ ca 

In another experiment ie un 
(46) looked into the matter g ype? 
mation by direct color mixin ed a 
the stimulus arrangement ally vbe 
separation between the are?” qth? 
light fell on the retina. H an 
a mixture of yellow (580 mp) fica fl 
(450 myu) produced no sign) o WP 


= 
Q 
33 
RE 


ue Woy: 
larger values of ¢ than was y arate 
the two lights were taken °° Jen? yfe 


This was also true when Wê xed, ity 
of 650 and 470 my were Mi agiti 
concluded that the law ©" «ing oe 
normally found for color ical ™ 
not hold for the physiolos 
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sively, as indicated in Fig. 18, where 
the results are also shown. ¢ is raised 
when the black stimulus precedes the 
white (upper curve), over what it is 
when white alone is used (lower curve 
—open circles). To rule out the ef- 
fect of adaptation, the screen was 
darkened for 2 sec. before the white 
patch was given. This, as shown in 


Wh 
2” lt 5 
Wh 
2% [mmt 5 
Black 
Wi 
2 
2” 
Dark 
© 


3 4 sec. 


+ 18. Eprecr or Successive BRIGHTNESS CONTRAST ON THE {-TIME 
Curves. [MoToKAWA (37). 


ly 
Saf 
Se tera 
shy Ub. Thontrast situation had been 
brigh ee Sian in Fig. 18 and 19 
tnes baa were ordered for 
ast. 


tri 

Eh 

i iness Contrast 

o Si 

tig} Stud 

Citatttness v the effect of successive 

Paing, 5 aae Si on electrical ex- 

eld St t b test spot was seen 
ackground of a screen 

ux. The test spot was 


(è . 
Thee (no light) or white (84 


Se 
> Were presented succes- 


ses of the lower curve, had 
The amount of contrast 
hown to depend, some- 
duration of the black 
more particularly, on 
the intensity of the adapting field. 
The contrast effect increased as the 
intensity of the adapting screen was 
raised, since raising the field level 
increased the “blackness” of the 


dark spot. - 
Simultaneous con 


vestigated by placing a 


the cros: 
no effect. 
was further s 
what, on the 
stimulus, and 


trast was also in- 
bright patch 


100 


within a dark, concentric ring. The 
effect of this was to raise ¢ from 13 
to 34.5. The difference in excitability 
in this instance was considered due to 
contrast. 


Color Contrast 


Successive color contrast is shown 
in Fig. 19, where it is seen that if 


0 


0123450123450]? 


Fic. 19. Errecr or Successive COLOR CONTRAST. [MOTOKAWA GAR 


white light is preceded by colored 
light, the ¢ maxima occur at times 
corresponding to the complement of 
the colored light used. White light 
however, has no effect on the excit- 
ability curve of white light. This is 
seen in Fig. 19 (a). Further experi- 
ments showed the contrast effect 
to be dependent on the intensity of 
the inducing light, but not on that of 
the white test light. 

Motokawa’s supposition, as set 
forth in this paper (37), was that an 
optical image formed on the retina 
produced in the surrounding area a 
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field of induction that could be map- 
ped out by his electrostimulus meth- 
od. Now he proceeded to demon- 
strate this in two papers on retinal 
induction (45, 48). 


Optical Illusions 


In the first report Motokawa a 
ured the induced field surroum 1 


w 
res a 
(squares, epe 


geometrical figures : 

angles, and circles) and m” t 
cialized configurations SUC ar sf, 
Hering squares, the Werther yale 
ary contrast figures, the olt ji 
Lyer illusion, and the La?” prest) 
(45). The procedure was t Pyamby 


an intense, yellow (S0 1o share de 
stimulus to the retina in 1 cura 
the inducing figure. The ad apl 
this was for 2 sec. Them 4 e 

lay of 3 sec., a small white rts Oy 
was presented in different Ruc 
retina surrounding the ! 

low exposure. This seco” j 
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Was a 
oe: ee 2 sec. Finally, a 100- 
ae ic pulse was applied to 
See, (the t er a second delay of 1.5 
ad) fee a maximum for the Y pro- 
threshold 7 purpose of finding the 
defined ag a aa Contrast was 
ence ese efore; i.e., by the differ- 
Cowan ae the [-value determined 
mined aft ight and the ¢-value deter- 
he em ee above procedure. 
gradient oS ack finding was that a 
electrical m held, as defined by this 
existed ; easure of a contrast effect 
E a given stimulus 
mp excitability field was 
and fel] ie : the margins of the figure 
e€ bounda —— with distance from 
eld streng r - The rate at which the 
Where, wi à declined depended upon 
of the figur respect to the boundaries 
Casures ae field was measured. 
ete held strength were used 
Metric re = wa for constructing geo- 
i ime IE of the gradi- 
or exampl nding different figures. 
rounding ” the shape of the field 
“he the ate circle was circular, 
= in the Plage scone a square 
oe alling aoe a cross, with the 
ers, ost sharply at the 
the, © Sam 
a Use 2 A procedure was 
abe ds of i Plore the retinal sur- 
aoe ang i e illusions mentioned 
lelq nd it was } ione 
reuna] shown that the 
im tively pat induction were dis- 
olyeg Patterned by the figures 


by 
$ e su ti 
ill TOtoka ggestion was made 
Ss Wa . 
foron may that the experience of 
‘ay perhaps be accounted 


re Y defo 1 
ina} + OTmMations in the fields of 


Un In A 

nen ` RE surrounding a fig- 
cong’ figure elds may be due either 
tip 8Uratig itself or to some other 
Sept ae in the vicinity. In 
or ming ny Physiological processes 
of a ifed retinal image are warped 


he Cd in ie 
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Propagation of Induction Effects 
This very fascinating work was 
continued in the second paper (48) 
on color contrast effects. Motokawa 
at this time introduced some new 
terminology. By direct induction he’ 
means the residual effect left in the 
same area of the retina by stimulation 
with colored light. It may be meas- 
ured by his electrical method in the 
manner already described; ie, by 
comparing ¢ for white light alone 
with ¢ for white light that has been 
preceded by colored light. So if 
yellow light is used, excitability will 
increase in the region of the ¢-time 
curve where the B process is, or, in 
this case, at 3 sec. Now if the yellow 
light is followed by the proper 
amount of exposure to blue light be- 
fore the test with white light is made, 


the enhancement at 3 sec. disappears 


and the f-time curve is identical to 
This 


the simple white light curve. 
is called neutralization. If the intens- 
ity of the neutralizing blue light is 
too high, overneutralization occurs. 
Motokawa then studied the effect 
of the intensity of the neutralizing 
light in direct induction, and the 
temporal position of the neutralizing 
light with respect to the inducing 
light. With regard to the latter, he 
found that the contrast effect of 
an inducing light persisted for 15 
sec. or more and that the effective- 
ness of a neutralizing light increased 
the later it followed the inducing 
light. . 
By indirect indui 
residual process t 
area adjacen 


ction is meant the 
hat exists in an 
rea stimulated. 


If the ¢-time curve is obtained using 


a white test-patch in 
to where yellow light h 


i i not at 
jmum will be at 1.5 SEC., ; 
= as in the direct induction 


the same retinal area is 
This effect may be neu- 
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flicker phosphenes passed through a 
minimum at about 20 cy./sec. These 
data were obtained with sine waves 
for the light-adapted eye. Schwarz 
(71, 72, 73, 74, 75) verified and ex- 

tended Rohracher’s observation that ' 
only one frequency of maximum 
stimulus effectiveness existed for the 
light-adapted condition. Motokawa 
and Iwama (60) and Abe (1), how- 
ever, have reported three and five 
minima, respectively, for electrical 
thresholds during light adaptation, 
although in another place Motokawa 
reported data on two minima, while 
mentioning three and four (38). Abe, 
further, stated that the minima ob- 
tained during adaptation to darkness 
were not the same as those found 
during the light condition. Some of 
these results are shown in Fig. 20. 
It is interesting to note that, for Abe, 
the 20 cy./sec. minimum disappears 
altogether during dark adaptation. 


Motokawa considered this essentially 
ith the 


a resonance phenomenon W 
most conspicuous natural frequency 
of the eye to be at about 18 -cy./sec. 
for the light-adapted condition. He 
offered, in support of this opinion, 
evidence that the period of oscillation 
into which the eye was thrown by a 
sensitizing electric shock was 54.85 
msec. (44). This works out to be 
about 18.2 cy./sec. and corresponds 
well to the strength-frequency data. 
This is the first, and a date the 
+ opportunity available to com- 
na ory of the findings of the 
Tohoku laboratory with those of 
other investigators who have recently 
looked into visual electrostimulation 
problems. It has already been men- 
tioned that Rohracher and Sechter 
found only one minimum te e 
strength-frequency curve. ar 
(11, 12), using several different wave 
i d but one unequiv- 
ocal minimum. about 
20 cy./sec. as sh 
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The strength-frequency relation- 
ship for the dark-adapted eye was 
studied in considerable detail by 
Schwarz (75). Abe’s findings for this 
condition are completely at variance 
< with Schwarz’ data. Nevertheless, 


COMBINED DATA - 4 SUBJECTS 


A SYMMETRICAL SQUARE WAVE 
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ADAPTING LUMINANCE 


nothing can be concluded from all 
this. Either there is only one mini- 
mum in the stimulus strength-fre- 
quency curve or there are more 
There are objections to be raised to 
all of the investigations and it is evi" 
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JE. 
Fic. 21. STRENGTH-FREQUENCY RELATIONSHIP FOR THE LIGHT-ADAPTED EY 
[Founp BY GEBHARD (12).] 


Abe's supposition that the absence 
of the 20 cy./sec. minimum under 
dark adaptation was due to the low 
electrical excitability of the rods was 
pursued further by Tukahara and 
Abe (80). These authors obtained 
¢-time curves on eyes pre-illuminated 
with intermittent white and colored 
lights of different intensities and at 
different positions on the retina. 
They concluded from their data that 
the natural resonant frequency of the 
rods, when light was acting “on the 
eye, was 20 cy./sec. Unfortunately, 
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small. Notwithstanding “wa? o 
record of using light, a 
Suzuki (64) introduced igue ‘e 
method of measuring {4 o! 
made use of the electric@ 
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erence 
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their new-found measure of ‘electrical 
excitability was the more suitable. 


Effect of Work 

Suzuki (78) next carried the meth- 
od over into the field of exercise and 
compared oxygen consumption with 
thresholds of electrical flicker. The 
electrical data before and after work 
were expressed in terms of AS—AS.. 
The oxygen consumption was meas- 
ured by conventional methods and 
was expressed as the difference 


0-0, 


where O, is the quantity of oxygen 
consumed per minute at rest and 
is that consumed during work or in 
the course of recovery from work. 
In a series of experiments on the bi- 
cycle ergometer, running and stair 
climbing, the data from the two 
methods ran parallel to each other 
with remarkably small discrepancies. 
Suzuki concluded that the two meth- 
ods were measuring the same thing 
and that AS—AS, was perhaps the 
more sensitive measure. 

A point of difference that should 
be mentioned is that whereas Moto- 


kawa and Iwama (58) found the mean 
values of appearance and disappear- 
ance to stay'the same for. reduced 
oxygen pressure, Suzuki's results 
showed that Sı and Sz tended to 
change in the same direction, while 
at the same time their differences 
were changing. The difference, never- 
theless, continued to be the critical 
f the measure. 
died the course 
=: ing the daily activi- 

ot AS duning hree classes of 


n the basis of the 


workers, chosen © , basi 
extimated amount of fatigue involve: 
heir jobs, gave the 


in performing t 
results shown in 
are not extensive, 
overlap. These 


Table 4. The data 
but there is little 
findings offered 
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further evidence that Motokawa’s 
method was measuring something 
useful and real about fatigue. 


Research on the Method 


It had been mentioned by Moto- 
kawa and Iwama (58) that the rate at 
which the appearance and disappear- 
ance thresholds were approached 
seemed to be important in establish- 
ing the value of the thresholds. The 
matter of time was not well controlled 


TABLE 4 


Maximum DEGREE oF FATIGUE IN IN- 
DUSTRIAL WORKERS AS MEASURED BY 
Motoxawa’s METHOD 
[AFTER SuzuKI (77)] 


Maximum 
r Fatigue 
Severity £ 
Job Examples (Range of 
Wi 
of Work AS—AS, 
in mV) 
Light Doctor, nurse, clerk, 196-216 
(N=4) designer 
Medium Locomotive engineer, 212-380 
(N=11) telephone girl, tele- 
graph operator, etc. 
Heavy Stoker, coolie 432-635 
(N=5) 


in their experiment, The rate was 
controlled manually and the experi- 
menter stopped varying the current 
at a signal from the subject. The 
experimenter’s reaction time, as well 
as the subject’s, undoubtedly caused 
a certain amount of overshooting, 
Mita, Abe, and Byonshik (32) care- 
fully controlled such factors in a 
study in which they investigated the 
dependence of AS on the intensity 
of ambient illumination, the fre- 
quency of the flicker employed, and 
the rate of altering the stimulus 
current. They used a motor drive to 
control the rising and falling stimuli 
and a device that, at the subject's 


J. W. GEBHARD 


signal, recorded where the stimulus 
value was at threshold. This elim! 
nated the experimenter’s errors, but, 
of course, not the subject's reaction 
ime. 

i The results indicated that the 
measure AS could be analyzed in 
a factor, S, which is the mean thre 
old (Si+S:/2) and the reactio! 
time, T, for the minimum stimulus: 
They proposed then, the equation 


AS = KS — 2TV, 


where K is a constant and V is E 
rate of altering the stimulus cunte 
There are several psychophys 
aspects of the data presented t af 
require more study. For examp a 
the frequency of the current pha K 
must be kept constant, since ihre 
olds measured at values above © 
below 20 cy./sec. were observe 
give somewhat larger measur eal 
AS. This would appear tO i cket 
that the presence or absence © ted at 
can be more sharply discrimina frer 
20 cy./sec. than at any ot ne jo 
quency. Is there a significan ela 
this for the strength-frequen©> why 
tion? Another question ane to 
should threshold be proport!’ is 
the rate at which the air ta? 
raised or lowered only when F 
tion is held constant? These * 


5 s mst 
afew of the interesting proble ‘i cor 


by this analysis. The only #1 aw 
clusion for the use of Mo roul 
test of fatigue is that AS § ntroll? 
measured under carefully ©° 
conditions. 


ConcLUSION 


There can be little doubt * r! 
reported work of Motokaw® g reho 
associates is exciting stu” r0 
sents a fresh and unique pro gp 
to vision that appears ately jo" 
great things. Unfortu. erv" | 
cannot be said without 


th 
hat p 


a 
and H | 


d 


ELECTRIC EXCITATION OF THE HUMAN EYE 


The work of the Tohoku laboratory 
aas come upon the rest of the scien- 
tific world so recently, and in such 
volume, that there has been little 
Opportunity for visual workers to 
digest it, to say nothing of confirm- 
ing it. An evaluation of Motokawa’s 
findings cannot be made in any seri- 
ous sense until a considerable amount 
of his experimentation has been re- 
done, verified, or modified, as the 
case may be. For the present, one 
can only say that the work looks 
Sood. Indeed, it almost looks too 
good, in that the data of electro- 
analysis and that of more convention- 
al experimentation fit together, in 
many respects, so beautifully. 

It is possible, of course, to point 
Out some obvious shortcomings. 
These were touched upon briefly in 
the introduction. The first has to 
do with the method of measuring the 
electrical thresholds. The reading 
of voltage is not the method of choice 
in this kind of work, although if 
Proper precautions are taken, voltage 
measurements may be reasonably 
Satisfactory, For example, a fre- 
duent redetermination of E, is cer- 


n Needed to eliminate the con- 


a ap although he does 
ear that he does. 
‘Mount cond difficulty concerns the 
dle *Senting ? Motokawa has used 
te ® tables oi 1S material. Com- 
Neve, ol the measures obtained 
tens Penden Ven. Consequently, no 
ao 
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sible, “'8nificance a differences is 
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any given point on the 
Moy be GUtVes published. It can 
t tom ved that the points 
€q Ve the data generally can 
tY well by smooth curves. 
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Data are always presented as typical 
examples of the measures obtained. 
The extent to which atypical data 
were collected cannot be judged. 
Finally, the number of subjects meas- 
ured is rarely given. Since a more 
complete reporting of the data would 
do much to satisfy critics in many 
laboratories, this matter was referred 
to Professor Motokawa. In two 
personal communications? to the 
writer he makes the following ob- 
servations. First, he stresses the 
importance of thoroughly trained 
observers. In most of his experiment 
he used two or three subjects, and 
two of the most frequently used have 
had seven years of experience. He 
notes that other workers in Japan 
have failed to reproduce his results 
until after adequate, long-term train- 
ing had been given. In this connec- 
tion, he attaches great weight to the 
ability of S to reproduce his thresh- 
olds. Since each threshold determi- 
nation takes a rather long time, num- 
erous measures cannot be obtained. 
A search for quick methods of deter- 
mining the electrical thresholds 
yielded only unsatisfactory results. 
Finally, since he believes that there 
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x, each with te owa leetsion 
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two purposes: first, to arouse some 
interest in the work, and second, to 
urge those workers who have avail- 
able facilities to verify the published 
results. Such study should not be 
difficult, since the technique is clearly 
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reported and appears not to be ye, 
ticularly involved. If Motokawa 
work stands, it will unquestionably 
be one of the most important con- 
tributions to the physiology of vision 
in many years. 
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Strength-frequency problem. In the 
Second paper Motokawa and Ebe report 
@ new procedure that grew out of the 
work on the stimulus strength-frequency 
relationship (5). They found that the 
frequencies of alternating current that 
Produced minima in the strength-fre- 
quency curves also produced the same 
effects as colored lights in the retinal 
induction situation. In retinal induction, 
Pre-illumination by blue light, for exam- 
ple, followed by white light shifted the 
maximum of the ¢-time curve to the 
locus normally occupied by the yellow. 
Now it was shown that prestimulation 
by alternating current of 36 cps followed 
by white light produced the same shift 
to the yellow locus as the blue light. 
This relationship was worked out to 
indicate a functional correspondence be- 
tween 33-37 cps and blue, 40-45 cps 
and green, 47-55 cps and yellow, and 
60-100 cps and red. The conclusion 
reached was that the stimulus strength- 
frequency curve is a resonance curve 
revealing the composite nature of the 
retinal receptors. 

A more limited conclusion about these 
matters was reached by Meyer-Schwicke- 
rath (3, 4) who found evidence that 
central and peripheral processes could 
be distinguished by electrostimulation. 
There is a minimum in each of Meyer- 
Schwickerath’s curves. One is at 20 
cps for the peripheral curve, and the 
other is at 33 cps for the central curve. 
Motokawa mentions this as supporting 
his and Ebe’s findings. In the main, 
however, Meyer-Schwickerath’s curves 
are unlike those found by other investi- 
gators. A recent paper by Bouman, 
ten Doesschate, and van der Velden 


(2), on the other hand, reports data in 
Support of a single minimum in the 
Strength-frequency curve. 


Evidence from cats. 
Cats 


(6) 


The first paper on 
by Motokawa, Iwama, and Ebe 
Presents supporting evidence that 
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properly chosen frequencies of alternat- 
ing current play the same role in induc- 
tion as colored lights. The correspond- 
ence between frequency and hue turns 
out to be about the same for men and 
cats. 

The last paper is by the same authors 
(7). Using the method found successful 
with frogs and toads, they report that 
the §-time curves for cats passed through 
maxima at 1, 1.5, 2.25, and 3 sec. when 
the pre-illumination was red, yellow, 
green, and blue light, respectively. 
These times became longer when the 
body temperature of the animals fell 
during the experiments, suggesting that 
temperature may relate the mammalian 
response times to the more sluggish 
reactions of the amphibians. 
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THE SZONDI TEST: A REVIEW AND CRITICAL EVALUATION 
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The appearance of Deri’s Introduc- 
tion to the Szondi Test in 1949 (15) 
made available an organized body of 
theoretical and interpretive postu- 
lates for this technique. Szondi’s 
Experimentelle Triebsdiagnostik ap- 
peared in 1947 (40) but an English 
translation has become available only 
recently (41). Thus Deri’s text has 
been the primary reference for the 
test in the United States. 

The Szondi Test, as any new propo- 
sition, in its exploratory phase has 
tended to produce isolated research 
with a minimum of communication 
among investigators. The Szondi 
Newsletter (45) established in 1949 
cannot fulfill the coordinating func- 
tion for which it was designed since 
most investigators seek other outlets 
to publicize their work. This state 
of affairs makes the present status 
of the technique somewhat ambigu- 
ous. 

‘The problems of mediational ra- 
tionale, validation, and personality 
theory inherent in the Szondi Test 
would seem to be in many ways 
representative of those generally en- 
countered in multidimensional per- 
sonality measures. A careful scrutiny 
of these problems. should provide 
some general methodological princi- 
ples for the investigation of projec- 
tive techniques. 

In the present evaluation of the 
Szondi Test, the rationale will first 
be examined in terms of the basic 
assumptions regarding the processes 
of test behavior and their psychologi- 
cal significance. These assumptions 
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will then be evaluated in the light of 
the available research. Finally, there 
will be a general discussion of the 
theoretical and methodological prob- 
lems characteristic of techniques 
such as the Szondi Test. 


THE TEST 


Sa s Fae han 
The administration and interpret 


tion of the Szondi Test are preset g 
extensively by Deri (15). A brief y 
scription will suffice for the prese! 
purpose. 


Administration and Scoring 


The Szondi Test materials (42) a 
sist of 48 facial photographs of Burcns 
psychiatric patients, with six represas en 
tives of each of eight diagnostic wale 
Zories: passive male homosexuals,” i 
sadistic murderers, epileptics in t 
paroxysmal phase, hysterics, C4 enic’, 
schizophrenics, paranoid schizophre nd 
manic-depressives in the depressi a are 
in the manic phases. The test pict ainin 
arranged into six sets, each er jag; 
one picture from each of the eig ristere® 
nostic groups.! The sets are adnia a 
successively to the subject Wit? "in an 
tions to select the two “most liket prom 


sotures He 
the two “most disliked” pictur six P 


of 24 choices (12 likes and pete Prof 


D of 
C s 2D jo 
score and fewer choices y!© of soley 4 
loaded” score) and directio" ipe AR, 
(a two to one imbalance © n 


ithi 
wi 
* Position of a given category 
sets is randomized. 
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THE SZONDI TEST 


like choices 
Score, fi z 
EDL OUr or more choices without such 
ka ce Is an “ambivalent” score and 
n two choi i i a: 
an “open” (ect ga in both directions is 
nter ive ini 
eare inferences from a single 
an ea are considered tenuous 
Tecommendat e. The standard procedure 
trations ney 1s ten separate adminis- 
at least daily intervals. 


Basi 
sic Assumptions 


Szo H se bat 
conn rginally devised the test 
eneticall, a with his theory of 
7 determined personality 
ic Postulated that the eight 
represent Syndromes of the test 
ereditari] asic drives which are 
fest p Mes Y determined. Both mani- 
ality are tcal @ppearance and person- 
of Benetig o Sidered to be a function 
Patients R The pictured 
P8ychopath a definitely diagnosed 
kno eae ology and, therefore, a 
ality, 5 "etic Structure and person- 
test Picty © subject responds to the 
of his ae in terms of the relations 
ses Senetically determined 
A S A those of the pictured 
ie subj Picture selections of 
pute ae thus provide a basis for 
TSonaj p OUt characteristics of his 
an ie zondi’s constitutional 
OUunts for © personality probably 
gist € tech _ the summary dismissal 
ts in gp. que by many psycholo- 


er is 
neers of hio ntry, However, the 
rate genetic formulation 
the Bale fe argued here since this 
Des ni sen deemed essential to 
i Ma P 
chore Hig gett of Szondi, seems to 
ming teristics o7 that personality 
that > but are genetically deter- 
Continues to maintain 
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subject’s affective selections among 
the pictures are then due to interac- 
tion between eight need-systems 
within the individual and these needs 
as represented in the pictures. Thus, 
the homosexual pictures represent the 
“tender love” needs, the sadist pic- 
tures represent the “aggressive love” 
needs, etc. The basis of the sub- 
ject’s response seems to be essentially 
nonconscious in that he reacts in 
terms of stimulus qualities of which 
he is unaware. 

As Schafer (35) has pointed out, 
Deri presents a body of interpretive 
hypotheses with a minimal elucida- 
tion of the mediational processes 
existent between stimulus and re- 
sponse. Deri makes the general as- 
sumption that the psychopathologi- 
cal dynamics of the various diag- 
nostic syndromes are somehow com- 
municated to the subjects through 
the medium of the test pictures. This 
general assumption embodies a num- 
ber of important considerations. 

The dynamics of diagnostic syn- 
dromes are assumed to be well estab- 
lished, with essential agreement as to 
clearly differentiating characteristics. 
These postulated dynamics are 
further.assumed to be identical and 


y well represented in all pa- 


uall 
eq osis. Such 


tients having a given diagnosis. 
faith in nosological clarity is not 
generally maintained in psychiatric 
practice and research. 
That certain internal psychological 
states are reflected differentially in 
physiognomy has not been demon- 
strated. Deri seems to have created a 
paradox in adapting the test to a 
nongenetic formulation. In rejecting 
Szondi’s genetic postulates she has 
dispensed with the assumption of 
constitutional origin, which is the 
ntial link between personality and 
physiognomy. Although Deri’s for- 
mulation of mental illness and per- 
sonality has been more generally ac- 


esse: 


o 
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cepted than Szondi’s, the role of 
physiognomy in her schema is more 
obscure. 

The assumptions of nosological 

- clarity with unique physiognomic 
manifestations are essential to Deri’s 
hypotheses of the significance of reac- 
tions to various picture categories. 
The assumption is that each category 
has a unique stimulus value, an im- 
plicit and unverbalized associated 
meaning which forms the basis of 
the subject’s affective reactions. 
These associative stimulus values 
must be generally constant in order 
to warrant the use of comparative 
inference. 

Another basic assumption is that 
the subject makes his picture selec- 
tions on the basis of personal affective 
reactions to the associated stimulus 
qualities. The forced-choice struc- 
ture of the test defines individuality 
in terms of particular selection from 
limited alternatives. The existence 
of any cultural bias in favor of cer- 
tain responses will tend to produce 
stereotyped affective reactions rather 
than choices of individual signifi- 
cance. Therefore, the pictures within 
any test set should have essentially 
equivalent group affective values. 


Personality Inference 


The essence of validity for any 
projective technique is the descrip- 
tive or predictive accuracy of the 
interpretive hypotheses derived from 
the test behavior. The validity of 
such inferences can only be demon- 
strated when the hypotheses are 
stated in a testable form. Are the 
Szondi hypotheses capable of syste- 
matic investigation? 

Deri sets forth certain general 
hypotheses about test behavior. Fre- 
quency of selection within a given 
category of pictures is considered a 
measure of the extent of tension 
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within the need-system represented. 
Thus, the absence of selections 1n & 
given category indicates an absence 
of need tension due to some immedi- 
ate release, or a more enduring ten- 
dency to satisfy the need behavioral: 
ly. Conversely, a high frequency o 
selections within a category indicates 
an existing tension within the nece 
system. The role of this need-tension 
in the personality will be reflecte 
in the manner of selection. Pre- 
dominant “like” selection within ‘ 
category is due to some process o! 
identification with the need, as 
ceptance of it. Predominant ne 
like” selection is then due to so 
kind of counteridentification un 
jection of the particular need. ke” 
presence of both “like” and “dislik 
choices within a category the 
internal conflict in regard tO 
need. ʻo 

The foregoing hypotheses apply 
the interpretation of a single P” im 
and form the basis for the more d 
portant interpretive emphasis vR of 
the consistency or variability. 
choice patterns within a sene cr 
administrations. The Szondi- the 
is unique in this focus UPT™ gries 
personality as a process. aree rn 
with unstable selection P% igs of 
represent the more unstable a for” 
personality in which sympt? orsel’ 
mation is to be expected. Cony o be 
consistency of test behavior ? eg ori? 
expected only in those ca stabl 
which are representative of th thin 
core or basic need-system is na 
the subject. The test 18 east% 
amenable to the traditional r rP 
of reliability, but requires ity: 
systematic study of unrelia yp? 

The body of interpretlv® < an 
ses for a given technique. 
tempt to relate the pat lized qhe 
behavior to more gener? jit , 
cepts of behavior or perso? 
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sch 
EET forth by Deri presents cer- 
aaa in this regard. The 
mh a hypotheses are couched 
without i of depth psychology 
ee conan tie of the pheno- 
m Ree or tne. concents 
tionships ¢ “nowledge of their rela- 
Dears ense o observable behavior ap- 
ie the en to validation. Herein 
clue to that slippery, evasive 


argur 

hat the of ‘Pragmatic validatio 

loys, i cumician sometimes em 

ambiguon. it works.” The vague,| 
the Sond and generalized nature of 
things di hypotheses results in all 


interpreters true of all people. The 
ions havi is often left with proposi- 
rather than! multiple application 
very n idiosyncratic reference. 
terial will Plastic nature of case ma- 
i tend to support such gener- 
ments. Of course, there is 
Pretation st that individual inter- 
rderin Is actually a process of 
Classes atid or in terms of known 
tept that, therefore, the con- 
mally aT . personality is 
que 4 on Nonetheless, a tech- 
vv idualit: Purports to describe in- 
dual in tone describe the indi- 
feo by ae amenable to valida- 
tie a expli rnal criteria. The need 
> Ships ET statement of the rela- 
he Vert bel ypothesized dynamics 
r Ser; ono in given situations 
tio €r recen „Stated by Ainsworth 

n t discussion of the valida- 


hig, Prob] 
Wes ‘ilies of projective tech- 


zed Stater 
e argume 


a 


Re 
VIEW OF RESEARCH 


© pr 
te evaluas cent review is intended as 
Vasas of p > Of the Szondi Test in 
Or (Sting € studies purportedly in- 
the he ine the basic rationale 
bin echni Pretative hypotheses of 
deg, toga For a comprehensive 
ioe” Including expository 

and case illustrations, 


the reader is referred to David (12). 
Validation of any instrument for 
personality assessment such as the 
Szondi may be approached in es- 
sentially two ways: (a) A trial-and-, 
error method of empirical investiga- 
tion can be employed, whereby the 
body of interpretive hypotheses is 
gradually verified, altered, or re- 
jected.? Obviously a tortuous proc- 
ess, requiring patient exponents and 
critics, this method has the inherent 
pitfall of convenient memory. The 
“correct” hypotheses are readily rein- 
forced, but the “incorrect” ones tend 
to die a lingering death without any 
adequate diagnosis of the ailment. 
This approach has characterized 
much of the research to date on 
projective techniques. (b) The prob- 
lem can be attacked at its source, 
namely, the adequacy of the basic 
rationale underlying the body of 
interpretative hypotheses. Note 
that this approach does not eliminate 
the necessity for empirical validation, 
but is concerned with the prior ques- 
tion of whether the technique is 
actually capable of validation. The 
writers’ point of view is that any 
technique purporting to reflect per- 
sonality must have hypotheses based 
upon a demonstrable rationale. Ac- 
cordingly, those studies dealing with 
the process of interaction between 
subjects and the Szondi materials 
will be considered prior to the studies 
of clinical validation. In this way 
any evident limitations of rationale 
may help to illuminate the results of 
inquiry into the interpretive hypothe- 
ses. ; 
revious review of the 
The only P brief survey by 


Szondi literature isa 
Guertin and McMahan (22). All 
research covered in that review is con- 


sidered in the present appraisal. 
2 Sometimes referred to as the method of 
successive clinical predictions (33). 
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Studies of Basic Rationale 


Investigations of the mediational 
assumptions inherent in the Szondi 
Test have dealt mainly with two cen- 
-tral problems: the adequacy of the 
test pictures for communication of 
personality characteristics, and the 
assumption that picture selection is a 
function of individuality. 

Content values of the test pictures. 

As previously noted, a number of 
subassumptions are involved in the 
central mediational assumption of 
the technique, which is that the sub- 
ject reacts to the personality of 
psychiatric patients through the 
medium of facial photographs. 

Fosberg (17) and Rabin (31, 32) 

have studied one aspect of this 
problem, the identification of diag- 
noses from the pictures. The results 
are in essential agreement and are 
best illustrated by Rabin. He found 
that both untrained and trained ob- 
servers did significantly better than 
chance, with the latter group superi- 
or. Naive subjects tended to im- 
prove with increased knowledge of 
psychiatric disorders. -The initial 
significance and subsequent improve- 
ment are both due largely to correct 
identification of the homosexual and 
manic pictures. Rabin concludes 
that physiognomic clues are impor- 
tant, that there is a need to calibrate 
the observer's ability, and that the 
\ findings tend to support the Szondi 
\ pictures as meaningful stimuli. 

Identification by the use of diag- 
nostic labels is appropriate as a study 
of the Szondi rationale of associated 
meanings only in so far as the dynam- 
ics implied by the labels are clearly 
understood by the observer as the 
hypothesized ones. The existing 
semantic confusion, ambiguity, and 
variability of nosological classifica- 
tions do not appear to be carefully 
resolved in the present instances. 
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Rather, the Szondi pictures | have 
here been examined for their ap- 
propriateness to the observer's un- 
known nosological frame of refer- 
ence. 3 
Szondi reports that the communi- 
cability of the particular test pictures 
was established by means of free 
associations to a wide sampling of 
pictures for each category. Those 
producing responses most appropri- 
ate to the category rationale were 
then selected for the test. Deri illus- 
trates this procedure somewhat loose- 
ly in her chapter on “Experiment in 
Factorial Association” (15, pp. 17- 
24). Unfortunately, she gives no 
indication of any control for rater 
bias. P 
Wallen (44) has studied the stimu- 
lus values of the catatonic (k) an 
paranoid (p) pictures by having sub- 
jects select the most appropriate 
characteristics for each picture irom 
a list of thirteen trait pairs. He foun 
no difference between the two oat 
gories as to the proportion of Mee 
given to any trait, but there was SoM 
Suggestion that k’s are seen as me 
“tense” and “inferior,” and les 
“dominant” than p's. The picture 
were reclassified for further analys y 
according to muscular tension. The 
perceived as contracted were H 
scribed as more ‘self-centered’ ame 
the relaxed ones as more “kind” # 
“optimistic.” The latter grou a 
pictures showed greater “like 7 ond 
tion in a related study. Wallen uire 
cludes that the Szondi Test req ‘A 
a frame of reference based nden- 
learned approach-avoidance, i char 
cies in regard to given facia to the 
acteristics. This study cuts opiat? 
core of the problem of appi some 
stimulus values, although it "caning 
what limited by the various ™ it 
which may be assigned 
names by different judges. 
the results do question the 
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of the assumption that all pictures 
within acategory have a given mean- 


ing, 


Klopfer and Borstelmann (27) re- 
Peated Szondi’s experiment of free 
association to the pictures and sup- 
Plemented this Procedure by match- 
ing the pictures to personality de- 
Scriptions for each of the eight diag- 
Nostic Categories, Interjudge agree- 
ment was 80 to 90 per cent for rating 
or the associations in terms of ap- 
Propriateness to the eight dimensions 
sie Subsequent panel de- 

Ns Tesulted in associative va- 
agreed with those de- 
atchings by subjects in 
Out of 48 Pictures, However, only 
mar these valences Were those hy- 
Rallye ace by Szondi. The empiri- 
“mans gnated “homosexual” and 
as Pictures showed ‘very high 
tae with those designated by, 
ay while the epileptic pictures 
empiri very poorly (out of nine 
ane ucally derived valences, only 

Picture Was actually an epileptic). 
DresgtV¢stigators concluded that the 
do ae stimulus materials of the test 
oia Satisfy the basic assumption 
i PPropriate communality of mean- 
8 within categories. A redesigna- 
with p the pictures in accordance 
Sociati Mpirically demonstrated Syl 

ton values was suggested. 
4 ay has been much discussion 
Select; © Study of the bases of picture 


ot 
A See pme have suggested that 
$ ive R : : 

°Xpressio Nationality, dress, facial 


tur 7, etc. may influence pic- 
the gace, This is in contrast with 
Bory of Deri view that the cate- 
mining pental disease is the deter- 
David cates in picture selection. 

questioned his subjects 


Sh 

latins Whi 

ar in Ch are prod 
re 


Bicty, es SPonse toag 


a 


(paranoid schizophrenics and stu- 
dent nurses) about the identity and 
nationality of the pictured patients. 
He found that the psychotics were 
more prone to accept the pictures 
as familiar personages than were the 
nurses. Both David’s procedure and 
his discussion of results fail to deal 
definitively with his stated problem 
of peripheral versus dynamic bases 
of ‘selection. The findings of this 
study do not indicate just what 
factors actually determined the selec- 
tions of the subjects. 

Blessing, et al. (3) have investi- 
gated the specific effects of clothing 
and background characteristics of the 
Szondi pictures upon affective selec- 
tion. They found that elimination of 
all photographic elements ex. e 
tion patterns for group administra- 
tion to college stude , but resulted 
in significant group changes for indi- 
vidual administration to psychiatric 
patients. This study is an excellent 
example of the confused and non- 
definitive experimental design that 
is frequent among studies of projec- 
tive techniques, Different subjects 
are used under different conditions 
with no explanation or attempt to 
reconcile these uncontrolled elements. 
An explanation of the obtained results 
in terms of clothing differences among 
the categories completely misses the 
main . problem—the meaning that 
these characteristics convey to the 
subjects. The assumption that the 
stimulus values hypothesized by 
Szondi are valid is gratuitous, 

In summary, there is Positive evi- 
dence that some of the test pictures 
do communicate the qualities hy- 
pothesized by Deri, especially in the 
homosexual and manic categories, 
The specific elements of mediation 
are unknown. Only two of the eight 
Szondi categories seem to have the 
stimulus values appropriate to the 
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rationale. The failure of the remain- 
ing categories to communicate ap- 
propriately raises serious questions 
regarding the use of the test as pres- 
_ ently constituted. The suggestion 
has been made that materials may be 
restructured in terms of empirically 
demonstrated stimulus values. Thus, 
the crucial point is whether subjects 
in general respond to a given picture 
as of manic quality, not whether the 
patient pictured is actually a manic 
or not. Finally, there is some evi- 
‘dence that such elements as facial 
muscular tension may contribute to 
particular associated meanings. 

Picture selection and individuality. 

In addition to the assumption of ap- 
propriate content values there is the 
assumption that picture selections 
are due to individual reactions to the 
content values. Harrower’s (23) col- 
lection of some 1300 profiles from 
neurotic and nonclinical subjects indi- 
cates the existence of popular selec- 
tions, most of them common to both 
types of subject. Such stereotypes of 
selection must be explained either 
by positing a communality of need 
structure within the group or by at- 
tributing the choices to culturally 
biased reactions to certain physiog- 
nomic or pictorial characteristics. In 
order that the test provide a maximal 
opportunity for the expression of 
individuality within the group, the 
alternatives for selection should have 
essentially equivalent group affec- 
tive values. 

Since interpretation is based upon 
reactions to categories of pictures, all 
pictures of a given category are 
assumed to have equivalent selective 
significance. Guertin (19) found that 
selections from a single set were 
highly reliable, but reactions to the 
same category in different sets showed 
no better than chance agreement. 
He concludes that the subjects re- 
spond to specific pictures rather than 
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to categories as presently hypothe- 
g? inadequacy of the assumption 
of intracategory equivalence was 
further demonstrated by Guertin 
(21) in a factor analysis of preference 
ratings for two pictures from a 
category. The resulting factors 
showed no relationship to test ce 
gories, indicating that none of B 
category pairs showed consiste! 
referential reactions. 

4 An interesting approach to ae 
assumption of intracategory egini 
lence has been employed by Lubi 

and Malloy (28). They hypothesi2® 3 
that selections of pictures of the pee 
category should show more port a 
relationships than pictures from an 
ferent categories. Single protoc ic 
were obtained from 100 psychiatri 
patients. All possible pairs of pictu 2 
from each category were compat 


. ie is- 
in a chi-square analysis of like, an 
like, or not selected. No cata À 


had all members positively rel ai 
while all had certain positive Ean 
relations, although no more The 
might be expected by chance. tion 
conclusion was that the assump t 
of intracategory equivalence 1$ 
tenable. 


J ari- 

The problem of affective yned 
ability of the stimuli has also and 
up in studies by Guertin ing 


Davidson, et al. (14) compar th 
selections of Szondi pictures 
culturally more familiar i 
Guertin found that roughly aie A 
able United States pictures CVS ondi 


ures 


variability equivalent to the A ked 
pictures when independently” jude? 
as to preference. He, pea jag 
that some of the stimuli 4° cine 


nostically better than ot ae ity, 
they produce greater vere, 
Davidson, et al. report si™ re? 
demonstrating certain POP" “con 
tions for both Szondi 2° 
pictures. 
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Variability of preference ranking 
would seem to be a desirable but 
not conclusive criterion for stimulus 
Structure. Equivalent central ten- 
dencies are also essential. The es- 
sential structural requirement is equi- 
potentiality within each set, not equiv- 
alence of all test pictures since each 
test set is given separately. There- 
fore, only intraset comparison will 
answer this question. The contrast 
with non-Szondi pictures seems irrele- 
ing unless associative stimulus val- 
trol considered. Guertin’s “‘con- 
ae Pictures actually show much 
dit variability when compared 

ectly with the Szondi pictures. 
pace Guertin’s rankings of the 
ag 1 Pictures do provide a basis 
tea ee of stimulus ma- 

as since the present arrangement 
Proves inadequate. 
$ are two most definitive studies of 
Ported. f stimulus values are re- 

IEN y Szollosi, et al. (39) and 
ear an and Klopfer (5). The 
ib th group analyzed single pro- 

ia — a heterogeneous sampling of 
jon sat i.e., nonclinical, popula- 
Better individual picture reaction 
ieee They found that the six 
Ware “i of any given test category 
i tag similar enough in affective 
a a to justify the assumption 

i ge among category mem- 
choice the limitations of a forced 
Sen, of Situation where the stimuli 
out i, Hee strength are pointed 
are Ucn ee inferences 
Vidual Heo s even though the indi- 
group ste ctions are equivalent to 
that ae Teotypes. They conclude 
cither Seilis materials should 

restructured for category 


S ina or else used for reac- 

Orstel vidual pictures. 

Strat mann and Klopfer demon- 
tion y t at individual picture reac- 
Ss are not a function of some 


Stimulus quality (as assumed 


Mterpre 
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by Deri) but are actually relative 
values dependent upon the stimulus 
configuration of a particular test 
set. Affective ratings of the 48 indi- 
vidual test pictures by 400 college 
students revealed no consistency in 
median affective values within test 
sets or among members of any cate- 
gory. The test sets were then recon- 
stituted so as to more nearly ap- 
proach equivalence of affective stimu- 
lus values. Thus, the most liked pic- 
tures of each category were assigned 
to one set, the most disliked to an- 
other set, etc. The popular trends of 
selection were significantly reduced 
with the reorganized test materials. 
However, categories still differed 
markedly from each other in the 
general level of affective pull. 

This raises a fundamental, and 
possibly insoluble, problem in the 
use of the forced-choice technique 
for the Szondi pictures. Szollosi, et 
al. infer that discrepancy in prefer- 
ence values indicates differential pic- 
ture qualities. Wallen found that 
distinguishable stimulus qualities 
were related to divergent affective 
values. Therefore, existing evidence 
suggests that the very stimulus 
qualities that produce distinguishable 
associations also produce divergent 
affective reactions. If so, then the 
forced-choice structure will not reflect 
the desired individuality of response, 
since the alternatives for selection 
are unequally biased. Of course, both 
the Wallen and the Borstelmann and 
Klopfer findings are limited to the 
circumscribed population of college 
students. But Harrower’s studies 
with noncollege groups show similar 
selection stereotypes. Even if the 
results should subsequently prove 
to be due to the peculiar need struc- 
ture of college students as a group, 
the detection of individuality within 
the group is still questionable. Thus 
the present test structure would 
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yield only group, not individual, 
identification. 

In summary, the necessary struc- 
tural requirements of the Szondi 
forced-choice technique as a device 
for the reflection of individual unique- 
ness do not seem to be adequately 
fulfilled at present, nor even capable 
of fulfillment. Such a framework 
assumes that selection of pictures 
is due to the particular need structure 
of the individual. To the extent that 
responses are determined by group 
bias, the expression of individuality 
is necessarily restricted, The pres- 
ence of persistent “picture pulls” 
within the present test structure has 
been clearly demonstrated. F urther- 
more, the establishment of equivalent 
selective significance among the test 
categories seems highly improbable 
since associative and affective quali- 
ties are not independent. Thus, 
pictures of demonstrated ` “manic” 
quality are generally liked while 
those of “sadistic” quality have 
generally negative values. 


Studies of Interpretive Hypotheses 
The studies re 


may be more ri 
Normative s 


ous groups, 
and F 
(17) have analyzed Szo osberg 
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each type of category selection (plus, 
minus, etc.) with any given frequency 
of choices for the category. $ 
Guertin compared profiles of hospi- 
tal attendants with those derived 
by random numbers. He found no 
difference in frequency of category 
choice or in positive selection, more 
negative selection and intracategory 
imbalance for the subjects, and more 
ambivalent selection within cate- 
gories for the chance profiles. BE 
concludes that frequency of selection 
is not indicative of need-tension, 
that ambivalence is indicative of 
stability rather than conflict, and 
that negative selection is most re- 
flective of tension. The hypothesis 
under investigation here is that differ- 
ent states of underlying need-ten- 
sions are reflected in differential 
Picture selection patterns. Guertin's 
study invokes a hidden assumption of 
the existence of the appropriate need- 
tensions, since there is no external 
criteria of such tensions. Further, 
there is no indication of the extent 
of homogeneity or heterogeneity of 
the group in regard to the variables 
under consideration. Therefore, the 
only justifiable conclusions would 
Seem to be that hospital attendants 
can be characterized by certain nega- 
tive and unbalanced category selec- 
tions. Whether these characteristics 
are peculiar to the attendant popu- 
ation is unknown. Ee i! 
Fosberg compared category “like 
and “dislike” patterns for a norma 
and a patient group with chent 
Probabilities.4 The results har 
that both groups differed significantly 
from chance selection but not from 
each other. The conclusion is arawa 
that the psychological factors = 
work in the test behavior are no 


ilities 
‘Fosberg’s miscalculation of probabili 


i cent 
as been pointed out by Cohen in a re 
note (8), 
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those hypothesized by Deri and 
Szondi. As with the Guertin study, 
the existence of certain need-tensions 
within the subjects is assumed with- 
out any supportive evidence. There- 
fore, the results of a comparison with 
chance are difficult to interpret. On 
the other hand, the test's inability to 
differentiate between patient and 
nonclinical groups would seem to dis- 
credit the Szondi hypotheses. How- 
ever, Fosberg does not specify how 
many or which categories should 
hypothetically distinguish the groups 
on the basis of single profiles. The 
main hypothesis of pathology: re- 
garding fluctuations in certain cate- 
gories has not been considered. Thus, 
normal and pathological groups might 
evidence significant differences in 
Stability for a series of profiles with- 
out any single profile distinctions. 

ill compared category, vector, 
and individual picture selection pat- 
terns of 1,066 college students with 
chance probabilities of such pat- 
terns. He found that most choice 
Patterns differed significantly from 
chance, However, he points out 
that failure of chance to account for 
the test phenomena does not pro- 
vide any information as to what 
Psychological forces are actually oper- 
ative. Deri’s concept of need-ten- 
Sion remains neither verified nor re- 
jected. Hill did find that males and 
females differed significantly in selec- 
tions of sexual (homosexual and sadis- 
tic Categories) and cyclic (depressive 
and manic categories) pictures, but 
the source of these differences is not 

nown. 

The most extensive normative data 
Teported to date are in Harrower’s 
(23) report of single profiles for some 

0 normals and neurotics. She 
records the distributions of the vari- 
ous selection patterns for each of 
Several designated subgroups. Har- 
rower merely states results without 
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any discussion of pertinent Szondi 
hypotheses. 

Deri makes repeated reference to 
certain syndromes of category selec- 
tion with the implication of correla- 
tion of choices between the pertinent 
categories. Borstelmann (4) analyzed 
single profiles of 400 college students 
using a group administration, and 
found no evidence of covariation be- 
tween any pairs of categories hy- 
pothesized as having a consistent 
relationship. Thus, the occurrence 
of a given combination of categories 
is no greater than would be expected 
by chance. There would seem to 
be no justification for the inference 
of common elements among certain ` 
categories. Borstelmann’s results 
further indicated no sexual differences 
in choice patterns; a predominantly 
positive selection of paranoid and 
manic pictures; a predominantly 
negative reaction to hysteric, cata- 
tonic, and depressive pictures; and 
more variable selection of homo- 
sexual, sadist, and epileptic pictures. 
Although some support was evident 
for Deri’s characterization of a young 
adult population, the choice patterns 
in the paranoid and depressive cate- 
gories were opposite from those 
hypothesized. 

Cole and Roberts (10) gave a 
group administration of the test to 
50 students of introductory psychol- 
ogy at ten consecutive class sessions. 
Most of the pictures elicited a general 
positive or negative, rather than vari- 
able, reaction from the group. There 
was no consistency in group reaction 
among category members. There was 
some evidence of sexual differences 
and support for Deri’s statements of 
trends. There is unfortunate con- 
fusion here between group and indi- 
vidual trends, as well as between 
stimulus and response consistency, 
Cole has not provided the crucial 
analysis of his data, the consistency 
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or fluctuation of group and/or indi- 
vidual responses to the test materials. 
Consideration of the data as 500 
single profiles tends to obscure the 
behavior most meaningful to Deri’s 
hypotheses regarding temporal ef- 
fects. 

Helme (24) did a factor analysis of 
category intercorrelations for single 
profiles of 72 young adults. Cate- 
gory selections were expressed in 
terms of ‘‘directive scores” (algebraic 
sum of plus and minus choices, re- 
gardless of loading). A simple cluster 
analysis resulted in “a major cluster 
for both males and females, compris- 
ing the sexual (homosexual and 
sadist) and ego (catatonic and para- 
noid) categories and the hysteric 
category attached to the sexual cate- 
gories” (p. 5). This and other clusters 
are interpreted in accordance with 
Deri’s hypotheses. Note that Helme, 
in contrast to Borstelmann, found 
both category intercorrelation and 
sexual differences. The contradictory 
evidence may be a function of the 
method of analysis. Borstelmann 
used a chi-square test of covariation 
for the four main scores of Deri (plus, 
minus, ambivalent, open). Helme’s 
algebraic sums offer finer distinctions 
of category selection but at the same 
time combine in a single score several 
of the patterns used by Deri. This 
extended scoring schema may offer 
potentially more meaning for test 
interpretation, but it is not appropri- 
ate to Deri’s hypotheses. 

Finally Spitz (38) briefly reports 
on some of the results from a study of 
110 Swiss kindergarten children. Al- 
though she notes that the children’s 
choices are strongly affected by such 
peripheral factors as beards, the 
validity of dynamic sources for pic- 
ture selection are taken for granted. 
Thus, test results differing from 
Szondi’s results with Hungarian chil- 
dren are interpreted as personality- 


cultural variations. There is no ap- 
parent recognition that the stimulus 
properties of the pictures may differ 
for the two groups. 

In summary, the evidence is rather 
clear that chance does not account 
for Szondi Test behavior but the na- 
ture of the psychological forces at 
work remains somewhat obscure. 
The accumulated results of test be- 
havior for various groups are difficult 
to appraise owing to a lack of speci- 
fication of the relationships between 
the test variables and known charac- 
teristics of the groups. Use of the test 
hypotheses to explain the test results 
does not provide critical evidence for 
the validity of these hypotheses. The 
method of empirical groups as a test 
of hypotheses would seem to have 
value only to the extent that the 
groups are clearly differentiated in 
regard to pertinent characteristics. 
Unspecified overlap between the 
groups will tend to obscure the rela- 
tionships between variables. Selec- 
tion of subjects who have known 
characteristics clearly relevant to 
specified test variables would seem 
to offer a more definitive approach 
to the investigation of interpretive 
hypotheses. 

Stability and variability of test be- 
havior. As previously indicated, the 
traditional correlational concept of 
psychometric consistency is not ap- 
plicable to phenomena involving ex- 
pectations of change or variability, 
Deri hypothesizes that the extent and 
location of change in test behavior 
are reflections of intrasubject varia- 
bility. 

Cole (9) compared initial and sub- 
sequent protocols for 86 college stu- 
dents. Seventy-four subjects had 
change of direction for two to five 
of the eight test categories. The 
changes were mostly of a minor na- 
ture, with few actual reversals of 
direction within a category. No cate- 
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gory was more changeable or stable 
than the others. Cole merely con- 
cludes that a single Szondi profile is 
not reliable. However, these results 
tend to support the proposition that 
the test does not reflect such relative- 
ly stable functions as cognitive proc- 
esses and is, therefore, not reliable 
in the traditional sense of the word. 
The important question is whether 
the observed changes in. test behavior 
are meaningfully reflective of subject 
functions or merely fortuitous. 
_ Deri hypothesizes that fluctuations 
in test behavior are due to intrasub- 
ject instability, greater variability 
eing generally more indicative of 
Pathology. David and Rabinowitz 
(13) gave a series of six individual 
administrations to 20 paranoid schiz- 
ophrenics and 20 student nurses. A 
zondi Instability Score was com- 
Puted on the basis of successive reac- 
tions (like, dislike, ignore) to indi- 
Vidual Pictures. The patient group 
ad Significantly greater variability, 
ut not for any specific category. 
. Although this study represents a 
imited sampling, it seems that the 
results tend to support the general 
hypothesis of the relationship be- 
a Pathology and instability of 
Performance. However, the 
A atiesis of greater instability of 
“Zophrenics in the ego vector 
is atonic and paranoid categories) 
sities borne out. ‘The greater vari- 
its Ity of psychotics’ test behavior 
Babee attributed to a general in- 
to r of functioning rather than 
ae o specific dynamics hypothe- 
anaj oy Deri. David's method of 
oe yzing reaction changes to specific 
bone 1s particularly profitable be- 
shin it avoids the unwarranted as- 
en Ption of intracategory equiva- 
ce of stimuli. Thus, test change 


May b e f 
stints appraised in terms of any 


us groupings that have demon- 
st : 
rabl It would be in- 


e significance. 
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teresting to analyze the results fur- 
ther. Is the group difference due to 
more variable reactions to certain 
pictures? Is there any consistency of 
reaction to pictures within existing 
categories? à 

The relation of test change to 
change in overt behavior has been 
carefully studied by Paine (30). Six 
test profiles given at two-day inter- 
vals to 30 functional psychotics were 
compared with daily ratings by at- 
tendants on a 15-item behavior scale. 
Test change was expressed as differ- 
ences in choices for each category, 
divided into five gradients of change 
comparable to Deri’s classes. There 
were no relationships between be- 
havior and test changes. Subjects 
with the greatest test change were 
not consistently more unstable or 
severe in pathology. Open reactions 
were not related to overt behavior. 
The open-ambivalent ratio for the 
test series was not indicative of either 
pathology or control. Finally, the 
extent and kinds of change were not 
different from an independent group 
of college students. 

These completely negative results 
must be due to either inappropriate 
study design or inadequacies of 
basic hypotheses. If one argues that 
the overt behavior observed herein 
is not relevant to the personality 
characteristics reflected in the test, 
then one is bound to specify more 
adequately the phenotypical refer- 
ents of the hypothesized variables. 
Meanwhile, the results must be in- 
terpreted as casting some doubt on 
existing hypotheses about the test. 

An interesting approach to a syste- 
matic investigation of unreliability 
has been suggested by Holt’s (26) 
study of intra-individual covariation 
for a single subject in twelve ad- 
ministrations of the Szondi Test, 
Murray’s “Mind-Reading”’ test, and 
self-ratings on a 130-item question- 
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pendent responses, judgments of 
emotional reactions and interpreta- 
tions of test behavior being made by 
the same judge. 

Studies by Deri (16) and Fosberg 
(17) have investigated the effects 
of electroshock therapy upon Szondi 
Test behavior. Deri hypothesized 
that the tendency of depressive pa- 
tients to reject sadist pictures rep- 
resents an accumulated introverted 
aggression which would be released 
by shock treatment, thereby altering 
the selection pattern of sadist pic- 
tures toward less rejection. The re- 
sults show that nineteen shock pa- 
tients tended to have less sadist 
rejection and increased rejection of 
catatonic pictures, while ten non- 
shock patients and ten hospital 
employees did not. The increase in 
catatonic rejection is explained as 
greater repression concomitant with 
less introverted aggression. 

This study is a good illustration of 
apparently significant results and 
consequent evidence of validity. 
However, the results merely consti- 
tute presumptive validity. Note 
that there is no independent evidence 
that either the depressive syndrome 
or the rejection of sadist pictures 
actually represents “introverted ag- 
gression.” Further, the comparabil- 
ity of the control subjects is based 
only upon the mean algebraic sums 
of choices for each factor, with no 
indication of comparable factor 
choice frequencies or the extent of 
individual variability within the 
groups. Finally, other apparently 
significant differences are not ac- 
counted for. Thus, although Deri 
makes much empirically of the in- 
creased rejection of catatonic pic- 
tures by the shock subjects, there is 
no explanation of why the patient 
controls already have such a pattern 
without any shock treatment, 
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Fosberg tested a hypothesis of 
Szondi’s that the need for emotional 
control represented in paroxysmal 
vector (epileptic and hysteric pic- 
tures) choices will be decreased fol- 
lowing electroshock seizure. Twenty- 
five male patients, serving as their 
own controls, were tested after re- 
covery from seizure and also when 
no seizure had occurred for three 
days. There were no differences 10 
choice patterns for epileptic, hysterie, 
or sadist pictures. Since this study 
represents a direct test of one 0 
Szondi’s hypotheses, the negative 
results must be accounted for either 
by inadequacies of hypothetical ra- 
tionale regarding the significance o 
test behavior, or inadequacies © 
postulated interrelationships among 
the hypothesized variables. = 
studies of rationale have indicate 
that the stimulus values of epilept!e 
and hysteric pictures are not a 
tinent to the hypotheses, the presen 
hypothesis should be investigate 
with stimuli of appropriate he one 

Fosberg also studied the hypot F 
esis that overt discharge or releas 
of sexual tension will be reflected a 
decreased selection of sexual gel 
sexual and sadist) pictures. eA 
male and ten female subjects va 
examiner when their last sex ePiS° 
occurred. There were no dies 
in homosexual and sadist PIC 


sexual activity within twelve ho 
or over forty-eight hours. 
has suggested a pertinent | 
for the relationship hypothesize ert 
Deri between test behavior an ative 
activity. Of course, the cooper 
declarations of the subjects rA 
a reflection of more conscious © jous 
ness and perhaps less none 
tension regarding sexual nee indic®” 
In summary, there are some 
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tions that Szondi Test behavior may 
be affected by differences in exami- 
ners and conditions of administra- 
tion, though the meaning or signi- 
ficance of such effects remains un- 
Specified. Whatever psychological 
forces are operative in the test be- 
havior, performance seems to be 
relatively consistent in so far as it 
1S not contaminated by alteration 
of set toward similar test materials. 
The evidence of change in test be- 
havior due to some altered state of 
the organism is either inconclusive or 
negative. The consideration of 
Priority of investigation in valida- 
tion procedures should again be 
Noted. Critical tests of interpretive 
hypotheses must be phrased in terms 
of logical relationships based upon 
€monstrated qualities and phenom- 
Cnology of  stimulus-subject in- 
teraction. The validity of a hypoth- 
esis cannot be ascertained unless 
it is capable of validation. 


Discussion 


Theoretical and Methodological Con- 
siderations 
al Be Szondi Test, in common with 
Hee aio Nes which purport to re- 
functic € operation of personality 
°ns, makes certain basic as- 
Sumptions: 
es All behavior is assumed to be 
aningful and not fortuitous. 
implic he subject’s test behavior has 
ane ations for generalized infer- 
ane Provided the nature and ex- 
aa o; such inference can be ade- 
ay specified. 
tenai e human organism is in- 
a tent in its TE 
i ; S are not necessarily 
ate, but they are related in 
E ensible ways to the total 
Siete, of the organism. Thus, 
as nt inconsistencies in behavior 
Sumed to be due to inadequate 
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comprehension of the observer. 

4. Behavior involves different 
levels of the personality. To some 
extent the subject’s behavior is due 
to forces within himself of which he 
is unaware. Moreover, some aspects 
of test behavior are assumed to re- 
flect overt behavior tendencies while 
others reveal more covert characteris- 
tics of the individual. 

5. Individuality consists of a 
unique constellation or patterning of 
dimensions that are common to all 
persons, not of forces which are pecu- 
liar to the individual. The basic 
phenomenological characteristics of 
projective test behavior must there- 
fore have a core of generalized in- 
ference applicable to all persons mak- 
ing such a response, but capable of 
qualification or refinement in terms of 
other phenomena. The more com- 
plex the interrelationships of phenom- 
ena, the more individual the signif- 
icance. 

6. The interpretive inferences from 
a given set of data can be stated in 
terms of some general conceptual 
framework of personality. It follows 
that the interrelationships of various 
techniques may be made explicit 
in terms of their mutual or distinct 
relations to the more generalized 
concepts. 

In addition to the general assump- 
tions of projective techniques, there 
are certain theoretical assumptions 
essential to the nature of any given 
technique. In the case of the Szondi 
Test these are as follows: 

1. Personality may be meaning- 
fully described in terms of differential 
patterns of eight common need-sys- 
tems. These “needs” are presumed to 
provide a significant sampling of the 
personality characteristics of an in- 
dividual. 

_2. A task requiring mainly affec- 
tive structuring by the subject will 
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provide sufficient scope to reflect 
individuality. The Szondi Test re- 
quires expression of affective atti- 
tudes toward stimuli which are read- 
ily identifiable (as contrasted with 
the Rorschach or even the Thematic 
Apperception Test). Individuality 
is presumed to be expressed within 
the limits of a forced-choice task, 
freedom of individual response being 
restricted to affective selection among 
limited alternatives of recognizable 
stimuli. 

3. Affective selection is assumed to 
be based upon certain generally as- 
sociated meanings for given classes 
of stimuli. A given category of pic- 
tures is assumed to have equivalent 
associative values, yet potentially 
divergent affective meanings. The 
patterns of affective selection pur- 
portedly reflect individuality in terms 
of intra-individual complexity rather 
than as syndromes of deviation from 
normative patterns. 

4. Finally, there is the assumption 
that behavior in one modality may 
be inferred from that in another 
modality. The nonverbal Szondi 
behavior is presumed to be predictive 
of the verbal behavior of symboliza- 
tion and even such motoric behavior 
as expressive movement. 

Three frames of reference have 
been advanced to explain the phenom- 
ena of affective selections among 
the Szondi pictures. Szondi himself 
maintained that the eight clinical 
syndromes pictured in the test re- 
present certain personality charac- 
teristics which are hereditarily de- 
termined and manifest in physical 
appearance. Subjects are assumed to 
react to the test pictures on the basis 
of their own patterns of recessive or 
dominant genes. The knowledge of 
gene structure derived in this way 
leads to inferences about the sub- 
ject’s personality. 
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Deri, omitting the genetic assump- 
tions of Szondi, hypothesizes that the 
clinical syndromes of the test are 
extreme manifestations of personality 
characteristics present in all persons. 
The affective selections by the sub- 
ject are due to unconscious identifica- 
tion with or rejection of these char- 
acteristics within himself. 

Both Szondi’s and Deri’s formula- 
tions assume that the dynamics of 
a given syndrome are reflected in the 
test pictures and reacted to as such 
by the subjects. However, only some 
of the test pictures have been found 
to have the stimulus values appro- 
priate to such rationale. s 

The present writers have main- 
tained that the mediational assump7 
tions implicit in the Szondi and Der! 
formulations are not essential to the 
use of the test. A more empirical 
frame of reference in regard to the 
test phenomena is proposed. Like 
any other projective technique, the 
Szondi Test may be considered a$ 
consisting of partially structure 
stimulus materials which the subje¢ 
is asked to handle in his own persona 
manner, thereby revealing something 
of his unique personality processes. 
The subject expresses affective att! 
tudes towards the pictures in a direc 
manner by selection as like, dislike 
or relatively neutral. These affecti 
choices would seem to be based pee 
implicit and unverbalized ass0° t 
tions to the stimuli. Inferences 2 pus 
individual characteristics woul tag 
seem to be justified if the follow" 
necessary and sufficient assum PoE 
maintain: (a) Subjects tend to Pei: 
consistent, though unverbalized 4 te 
ciations to the pictures. (b) In S@ et 
ing among the pictures, the i oa 
responds in terms of persona 
tive, rather than stereotyped ve 
values. (c) Reaction tendeno Sa ive 
ward pictures of common ass 
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values have interpretive significance 
which can be demonstrated by ex- 
ternal criteria. 

Within this empirical frame of 
reference as differentiated from Szon- 
di and Deri, the test pictures may be 
restructured in accordance with dem- 
onstrated stimulus values. Any 
tenuous assumptions about manifest 
physical expression of personality are 
therefore unnecessary. With pictures 
of stimulus values appropriate to the 
test rationale, hypotheses relating to 
Particular reaction patterns may be 
definitively investigated. Without 
a demonstrable rationale, the validity 
ol the interpretive hypotheses will 
remain uncertain. 


the Validity of Interpretative Hypoth- 
ses 


The body of interpretive hypoth- 
eses for such techniques as the 
Orschach, Thematic Apperception 
and Szondi tests are designed to 
rele individuality of functioning as 
£ ected in the pattern of responses 
ek Standard set of stimuli. The 
As ods of analysis or evaluation 
Me ae abstracted themas, etc.) pro- 
wee means for ordering the unified 
BS gal productions of the subject 
ceptual of the interpreter's con- 

fs and experiential framework. 
aa sense the “gestalt” of the sub- 
itrarip formance is somewhat ar- 
trie y destroyed and distorted in 
ti of the interpreter's orienta- 


10; 
a us, the separate hypotheses 
and ulated do not represent distinct 


er ondependent bits of response to 
Manne ined in a purely summative 
aire Each hypothesis must have 
i alid | generalized inference which 
ee i all subjects so responding, 
eta. le of qualification in terms 
ue Tee sniPs to other hypotheses. 
Sake the seat of much confusion 
Validation of isolated hypoth- 
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eses. Only the generalized hypoth- 
esis can be investigated by group 
differences. The qualifications, in 
terms of related hypotheses, require 
increasingly idiographic verification. 
Behavior must be studied in the con- 
text in which it is exhibited, not as 
it suits the convenience of the inves- 
tigator. 

An illustration of investigation of 
the validity of generalized inference 
from a single aspect of test phenom- 
ena is provided in an unpublished 
study of Bardsley, Borstelmann, and 
Klopfer (2). The hypothesis under 
investigation was the inference of 
differential handling of passive needs 
from different reaction patterns to 
“homosexual” pictures of the Szondi 
test. The selection of stimuli as 
adequate for representation of such 
needs was based upon the Klopfer- 
Borstelmann study of associative 
stimulus values (27). The stimulus 
pictures were presented in rearranged 
groups so that each “homosexual” 
picture had relatively equivalent 
potential for selection (see Borstel- 
mann-Klopfer [5]). Subjects were 
given a standard administration of 
the restructured Szondi test, as well 
as various other techniques and in- 
terviews specifically designed to elicit 
evidence of the functioning of pas- 
sive needs. The results then provided 
a basis for ascertaining whether dif- 
ferential- responses in particular 
Szondi behavior were similarly re- 
flected in external criteria of the 
postulated variable. The point in- 
tended to be stressed here is not the 
end result of verification or refuta- 
tion of the particular hypothesis, but 
the adequacy of methodology for 
validation of any interpretive hypoth- 
esis. The present writers maintain 
that any body of interpretive hypoth- 


eses must be capable of systematic 
verification. 
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A plea for scientific rigor in the 
validation of projective techniques 
inevitably raises the ghost of ‘‘clini- 
cal intuition.” Some clarification 
of this factor in the interpretive proc- 
ess seems appropriate. The present 
writers maintain that intuition is not 
a function peculiar to the clinician. 
Rather, intuition would seem to re- 
fer to subliminal and implicit hypoth- 
eses that the investigator (clinical 
or experimental) has acquired in the 
course of repeated exposure to given 
phenomena. In so far as clinical 
intuition refers to recognition of the 
complex, interactive nature of in- 
dividual behavior, it serves an im- 
portant function. As a defense 
against explicit systematic investiga- 
tion, it seems completely untenable. 
The progress of knowledge is depend- 
ent upon adequate communication. 
What seems to be called for is a more 
explicit operational statement of the 
implicit hypotheses used by the 
clinician. Systematic investigation 
of the clinician in the process of in- 
terpretation should be encouraged. 
The question naturally arises as to 
whether such a technique as the 
Szondi Test is worthy of the rigorous 
investigations essential to determina- 
tion of validity. Certain unique con- 
tributions of such a technique should 
be noted. The very structure of the 
forced-choice task which restricts the 
freedom of individual expression also 
yields a desirable objectivity of ad- 
ministration and scoring. Although 
interpretation remains a tenuous 
Process of undetermined validity, 
the data forming the basis of inter- 
pretive inference can be established 
with a high degree of consistency 
among observers. The simplicity of 
the task required of the subject per- 
mits a wide range of application, from 
children to old age, feebleminded 
to superior mentality, normal to 
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severe pathology, etc. Finally, the 
technique is unique in the use of a 
temporal series of behavior samples. 
Greatest interpretive emphasis 1S 
placed upon indices of change oF 
stability. As such the test seems 
peculiarly well suited for the “ew 
of personality processes. If a 
Szondi Test could be put on a soun! 
theoretical and empirical footing, 1t 
would seem to be a valuable addition 
to clinical and research tools. 

Perhaps indicative of a favorable 
prognosis for projective techniques 
is the absence of studies dealing 
solely with the ability of the Szondi 
Test to discriminate among diagnos- 
tic groups. The inadequacies of nose 
logical groups as external criteria for 
instruments that are not designe’ 
primarily to make such group dif- 
ferentiations have been repeatedly 
stressed by recent writers. Yet the 
literature concerning the Rorschac i 
and other projective technique 
abounds with studies of this kind. TP 
present writers are encouraged f 
believe that research in the area ° 
clinical assessment has begun i 
evidence sophistication in regard i 
methodology and study design PO" 
tinent to investigation of the assump 
tions underlying multidimensi0” 
techniques. To be sure, the pres 
review has found the existing ott 
of research with such an instr ie 
as the Szondi Test far from bein. et 
paragon of experimental virtue | ine 
the focus upon the adequacy © of 
rationale involved in the natu of 4 
the Szondi Test is indicative pd 
trend toward more fundamen’? ine 
definitive inquiry. Any care be 
strument is not a shibboleth ca” 
defended or refuted, but 4 eal io 
tive tool which requires al F i 
vestigation as to the pan ding ° 
contribution to the understa 
individual behavior. 
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AND 


In the pursuit of the elusive con- 
cept of “accident proneness” a num- 
ber of statistical techniques have 
been used. Recently, several articles 
on the relative merits of two of the 
more widely used techniques, the 
correlational method and the “Pois- 
son fit” method, have appeared (1, 
2, 5,6). The present article is about 
an apparently basic identity between 

€se methods. From our analysis it 
appears that a tempest may be brew- 
Ing in the teapot. 

The “Poisson fit” technique was 
developed by Newbold in 1927 (7) 
and by Cobb, independently, in 1940 
(3). This method is an extension of 

e method of simply comparing an 
obtained distribution of accident 
Occurrences of indivuduals with a 

‘oisson distribution, Such a com- 
Parison can indicate the presence of 
other than chance” factors but gives 
limited information about the extent 


hance” factors, 
The Newbold and Cobb attempt to 


correct this deficiency is based upon 
the fact that the mean and the vari- 
ance of a Poisson distribution are 
identical. Under certain assumptions, 
the difference between the mean and 
the variance of an obtained accident 

Istribution may be taken as repre- 
Sentative of the degree of accident 
Proneness in the population from 


binomial expansion 

3 evel : W. and he assumes re- 

arasibility for the conclusions drawn in this 

E Se The collection of the data was done by 

ae È ‘J. The method was developed asa part 

Hu n Air Force contract sponsored by the 
man Relations Research Laboratory, 


EDWARD R. JONES 
Human Resources Research Laboratories 


which the distribution was obtained. 
As stated by Thorndike: 


If we have a series of single distribu- 
tions, each of which isa Poisson, and wish 
to combine them into a single overall dis- 
tribution, the mean of the total distribu- 
tion will be the weighted average of the 
means of the sub-distributions... for 
each sub-group, the variance around its 
own mean is equal to that mean. The 
weighted average of the within-groups 
variance will, therefore, equal the 
weighted average of the sub-group means, 
i.e., the mean for the total group. Having 
this estimate of the within-groups vari- 
ance, one can compute the total variance 
for the empirical distribution, and then 
one can immediately estimate the be- 


tween-groups variance by subtraction 
(8, p. 34). 


These obtained variances may, in 
turn, be converted into a more useful 
form by noting that the between 
groups variance divided by the total 
variance is equal to R?, This statistic 
in a sense represents the reliability 
Coefficient of the accident criterion, 

he square root of this result is 
equivalent to the index of reliability. 

Assuming, then, that the subdis- 
tributions of our Population are Pois- 
sons, this seems a legitimate method 
of estimating the extent to which 
“other than chance” factors are 
operative in our population. This 
method is that Preferred by Blum 
and Mintz (1), 

The other method that we are 
concerned with is the correla- 


is divided into t 
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assumed that if a differential con- 
sistency of accident behavior is 
operative in the subjects this will 
result in a correlation between the 
two periods. That is, the highly 
prone individual in one period will 
be highly prone in the other period, 
the individuals of low proneness will 
exhibit this characteristic in the two 
periods, and a correlation of the acci- 
dent behavior of the individuals 
between the two periods will reveal 
the extent of the consistency of acci- 
dent performance above and beyond 
factors distributed independently of 
the individual’s performance. This 
method is preferred by Maritz (5). 
The two methods described above 
were applied to an Air Force popula- 
tion in an attempt to determine the 
degree of “other than chance” fac- 
tors operative in the Air Force flying 
situation.2 The “Poisson fit” method 
was applied to the distribution given 


in Table 1. The resultant R? was 
204. 
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into accidents occurring on odd days 
and even day. Fortunately, u 
was easily accomplished by IBN 
methods since the cards used con- 
tained the day, the month, and the 
year of occurrence for any given acci- 
dent. 5 
The resultant correlational table E 
given in Fig. 1. The product-momen* 
correlation obtained was .107. Cor 
rected by the Spearman-Brown for- 
mula, this correlation was .193. 3 
In working with this table it pi 
noted that the diagonal frequenci® 
of the table approximated a binomia’ 
distribution for each diagonal. E 
ther consideration led to the cone a 
sion that a binomial expansion of th 
obtained accident frequencies WOU a 
represent the best theoretical dishi 
bution of these accidents in a bve 
ate division. It was reasoned as at 
lows: given one accident, the pro. 
ability of the accident occurring 
one or the other of two independent l 
determined periods would be equ“ 


TABLE 1 


DISTRIBUTION OF INDIVIDUAL NONFATAL ACCIDENTS DURING A PERIOD OF 
AIR FORCE FLYING 


Number of Accidents 0 1 


2 3 4 5 6 


Number of Pilots 


12475 4117 


1016 269 53 14 


The correlational method was also 
applied to this population. Because 
of changing assignments and vary- 
ing circumstances of flying between 
periods of Air Force flying, the 
periods were not divided by a first- 
half-last-half method. Rather, in an 
attempt to equalize experience, ex- 
posure, etc., the data were divided 


2 The actual time period and circumstances 
of operation for the population have been pur- 
posely omitted for security purposes. This 


also fortunately limits inferences concerning 
Air Force accid 


accident proneness, which deserves a 
more detailed statement. 


tents 
Given a number of single acciikely 
and two “periods,” the most " 
distribution of the accidents yerin 
be that of half the accidents ocr dent® 
in one period and half the ac’. of 
in the other. Given a SaMP ents 
individuals having two 2 rence 
with equal probability of on ost 
in either of two periods, ee at 
likely distribution of these @ n 
would be the occurrence 0t © rrin i 
of both the accidents ep : 
one period; one-fourth O 


accidents occurring ra nts dist 
period; and half the acct¢¢ 4 
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| 
6 0 1 0 0 0 0 0 
0 0 0 0 
F as 0 1 0 
PS> 4 4 4 1 1 0 0 0 
iss 
BaF 3 29 10 5 2 0 0 0 
(e) N 
8 be 2 234 101 26 4 1 0 0 
Od _—$ $ —__ __ ft 
aSa | 2045 513 | 100 7 2 0 0 
Sica 
O 0 | 12475 2071 269 39 6 0 b | 
0 1 2 3 4 5 6 


Accidents Occurring on Odd Days—Odd Years—Evens Days—Even Years 


Fic, 1, DISTRIBUTION BY PERIOD oF OCCURRENCE OF INDIVIDUAL NONFATAL AccIDENTS 


uting themselves so that one acci- 
dent occurred in one period and one 
in the other period. This distribution, 
of course, is that obtained by a bino- 
mial expansion with a .50 probability, 
taking into account the number of 
events, 
It then was hypothesized that acci- 
dents will distribute themselves 
inomially between two periods if 
the accidents are independent of the 
method of division of the periods. 
ny other distribution would indicate 
that the method of division was re- 
lated to the accident performance of 
the subjects, 
Following this assumption, we 
constructed a correlational table from 
the originally obtained accident dis- 
tribution given in Table 1. 


distribution is given in Fig. 2. It will 
be noted that each diagonal is a 
binomial distribution (the 1-1 co- 
ordinates, the 2-2 coordinates, etc.), 
The obtained correlation was .112. 
An application of the Spearman- 
Brown formula resulted in an r of 
201. It is interesting to note that 
this form of distribution is precisely 
that which was generated by Burke 
in a separate article on this problem 
utilizing different assumptions (2). 

This correlation looked familiar. 
It was in fact identical to the second 
decimal place with the R? obtained 
by the analysis of variance method. 
To check the possibility that this was 
a strange coincidence rather than a 
factual similarity of results for the 


This two methods, a number of other dis- 
5 0.4 0.0 0.0 0.0 0.0 
4 3.3 2.0 1.0 1.0 0.0 
3 33.6 13.2 4.0 2.0 1.0 
2 254.0 101.0 20.0 4.0 1.0 
1 2058.5 508.0 101.0 13.2 2.0 
0 12475.0 2058.5 254.0 33.6 3.3 
0 i 2 3 4 


Fic. 2. BINOMIAL EXPANSION OF AccIDENT DISTRIBUTION 


T 
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tributions were obtained and the two 
methods were applied. The results 
in these cases were identical to the 
third decimal place. 

A mathematical analysis of the 
bivariate binomially derived distri- 
bution was performed by Burke. A 
note by him appears following this 
article. Essentially his analysis in- 
dicates the mathematical identity 
of the two methods. 

Certain conclusions may be drawn: 

1. Two methods of estimating the 
theoretical extent of “accident prone- 
ness” may be derived from essentially 
independent assumptions. One, the 
analysis of variance technique, makes 
its assumptions concerning the sub- 
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distributions of the obtained data. 
The other, the binomial correlational 
method, assumes a chance distribu- 
tion of accidents for any subject 
between two periods of operation. 

2. Operationally, the two methods 
yield identical estimates. : ' f 

3. Mathematically, the identity © 
the methods may be shown. 

4. Theoretically, many of the ar- 
guments concerning the relative 
merits of the two methods must be- 
come suspect. mee, 

5. Practically, the results indicate 
that the choice of the two methods 
outlined becomes dependent only 
upon convenience, ease of concep 
tualization, or personal preference. 
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We consider a set of accident data 
on N individuals, To each individual 
there corresponds a number sz, the 
number of accidents he has had dur- 
ing the entire observational period. 

he period is divided into two ex- 
Clusive and exhaustive periods of 
equal length; for each individual, 
* and y represent the number of 
accidents he has had in each of these 
Periods, Clearly, x, y, and z are dis- 
crete random variables and 


(1) 


We 
buti 


z= a+ y. 
associate the following distri- 
ons with the variables: 
(2) p, (the probability that x = i) 
G) 6, (the probability that y=) 
(4) Pe (the Probability that z = &) 
(5) bi; (the Probability that x = 7 
and y = j), 
z “binomially-partitioned” distri- 
introduced by Webb and 
is obtained in the following 
e expected number of in- 
S who have precisely & acci- 
given ee the entire period is 
(6) 


F nk = npp. 
Or each 
te pantie en 
Of y 1oned 


(4) 


€ m values of z=x+y 
into specific values 


and y according to the succes- 


(11) 


k 


ped i 


sive terms in the expansion of (4 +34)*. 
Hence, we have: 


0 m= n( NC) 
aaah CO. 


Where @ is the number of com- 


(1) 


binations of k objects taken 7 at a 
time. 

We wish to establish two important 
facts about the distribution defined 
by (7). 

I. The correlation between x and 
Y, corrected by the Spearman-Brown 
formula, yields the expression used 
by Newbold (4) and by Cobb (2). 

For the average value of 2, we have: 


(8) Z=} kpr (4) 


For the average value of z, we 
have: 


(9) Z= D kpr (4) 
k 
For the variance of z, we have the 
well-known expression: 


(10) o? 


Z? — Z. Cramér (3, p. 180) 
For the various average values 


with respect to x and y, always equal 
by symmetry, we have: 


OG) 


(5), (7) 


(8) 
137 
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see =) (5), (7) 
72 = 72 — į? — : 
(12) e-r- Dara )G 
kk 
= x pe F 
£ B+Z (8), (9) 
4 
= x k\ (1\* 7) 
a3) 3-25a} (G) (rt 
k i=0 t 2 
Pe R+E 
pea) 
G z: -Z (8), (9) 
4 
(14) of =o =o — ZF 
J 2 -Z d (10), (11), (12) 
4 
For the correlation coefficient be- (17) pis = pi. Pi 
tween x and y, we have: 7 if z has a 
Ea We wish to show that, 1 :putio® 
15 _ xy — ay Poisson distribution, the distr! ‘oni 
Go) t= oun obtained by the binomial pare 
y z is identical with the distribuns is- 
Eoy Ta tained from Poisson margin -s 
+Z (10), (11), (13), (14) tributions under the hypothe” 
independence. s ejon S 
The Spearman-Brown formula If ¢ has Poisson distribut!? 
used by Webb and Jones is: that 
2r = 3) 
16) r corrected = k A , 20 
; à 1+r (18) p= Le Cramér (3, P 
-Z : k! a 
o? an we obtain for the joint erie : 
: t od 
the expression used by Newbold and ™ andy by binomial p j 
by Cobb. » rini Na 
II. We say that x and y are in- (19) pi; = “el )(3) (7) 
dependent if and only if Jee ei i 2 
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= Ii TÀ, (1) 


Assuming identical Poisson distri- 


butions for x and y, we write: 


(20) 


(21) bi. = 


an, 
J 


Under the hypothesis of independ- 
ence, we obtain: 
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G 


(22) pis=—-—— e>. (17), (20), (21) 
ilj! 

Since (19) and (22) are identical, 
II has been established. This means 
that the binomially partitioned dis- 
tribution introduced by Webb and 
Jones is identical with one of the 
cases discussed by the writer (1) in a 
chi-square procedure. It should be 
noted that in the special case rep- 
resented by (18) (Cramér [3, p. 204]), 


(23) o=Z=h (8), (9), (10) 
and 


(24) r corrected=r=0. (15), (16), (23) 
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PATTERN ANALYSIS: THE CONFIGURAL APPROACH 
TO PREDICTIVE MEASUREMENT! 


EUGENE L. GAIER AND MARILYN C. LEE 
University of Illinois 


One of the more promising trends 
in current psychometric research is 
an increasing concern with methods 
of evaluating patterns of test scores 
and test responses. In clinical, vo- 
cational, social, and educational psy- 
chology, there is a growing consensus 
that taking account of interrela- 
tionships among test variables will 
contribute appreciably to the efficien- 
cy of prediction. Evidence is being 
offered that higher validities may be 
obtained if predictive variables are 
treated as patterns rather than as 
mere “‘and-summations”’ or averages 
of separate and independent scores. 

The purpose of the present paper 
is to review current theoretical and 
technical developments in pattern 
analysis with particular reference to 
its most recent application, the study 
of item response patterns within a 
single test. In this latter instance, our 
initial hypothesis is that considera- 
tion of response configurations will 
yield more fruitful results than the 
usual method of reporting merely 
the total score for a test. Zubin (28) 
pointed out that total scores may 
conceal as much as they reveal, since 
the psychological equivalence of the 
constituent items can seldom be 
established nor their additive char- 
acter proved. A total score may thus 


1 This study was supported in part by the 
United States Air Force under Contract AF 
33(038)-25726, monitored by the Command- 
ing Officer, Human Resources Research Cen- 
ter, Attention: Director of Operations, Lack- 
land Air Force Base, San Antonio, Texas. 
Permission is granted for reproduction, pub- 
lication, use and disposal in whole or in part 
by or for the United States Government. 
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carry considerably less diagn oe 
significance than a direct and Ta a 
analysis of the test responses pe ian 
In the present review, atten’ a 
will be devoted first to consideratii, 
emerging from the study of co e 
score patterns. Subsequently, the 
application of these principles Sault 
analysis of response patterns wl 
a single test will be examined. á 
basic assumption is that test | her 
may be so treated as to yield a wey 
degree of predictive utility than, a 
obtainable by the more traditio 
additive methods. 


s 
ASPECTS OF PATTERN ANALYS! 


is 
The problem of pattern analy 
has at least three aspects W ses 
should be differentiated for purP be 
of conceptual clarity. These ne ge 
designated as (a) pattern repres (0) 
tion, (b) pattern matching, 2" 
attern prediction. + {2 
R The Eh representation iesell 
pattern in numerical terms 19 = the 
a problem which necessitate 
prior resolution of several Sjem 6 
difficulties. The main pro’, ca? 
one of developing indices W th 
simultaneously depict bO seve 
amounts or elevations of te n 
variables composing the pat > yerl 
the interrelationships © ple™ -f 
ro o 
among them. Another P! or 

that of correcting for the | all F to 

measurement characteristie er 
chometric instruments, eie 
accurately estimate the uesti? it 
file. This becomes @ d eliabig 
preventing the effects 1 Y -patis 


from contaminating 
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representations of the profiles stud- 
ied. Such problems must be solved 
before one can proceed to the second 
aspect of pattern analysis—that of 
pattern matching. 

In order to determine the degree 
of congruence between two patterns, 
it is again necessary to develop in- 
dices which can simultaneously con- 
Sider both the level and the con- 
figuration? of the variables employed. 

he subsequent discussion of at- 
tempts to solve this problem will 
Serve to illuminate the inadequacies 
of existing methods as well as some 
of the basic theoretical and method- 
ological considerations involved. 

_ The third facet of pattern analysis 
involves the prediction of complex 
Criteria by the simultaneous use of 
Several variables. This aspect of 
Pattern analytic methodology shares 
Certain features in common with both 
Pattern matching and traditional 
Multiple prediction problems. If 
the criterion to be predicted is itself 
ormulated in terms of a profile, as is 
a case in many clinical and soci- 
logical studies, then the predictive 
Problem becomes one of ascertaining 


ta degree of similarity between the 
Üe i aah (predictive) profile and 


Stee eine (criterial) profile. How- 
posite s the criterion is a single com- 
E index, as is frequently the case 
treme and educational meas- 
efi ent, then the investigator's prob- 
ethos Involves ascertaining that 
ables when configuration of vari- 
bot ich will yield the best pre- 
Yolved of the global criterion in- 
iolide Pattern prediction may thus 
May de pattern matching, and both 
deya na heavily upon the prior 
Pallen ent of adequate methods of 
representation. 

* Level refi 


oray given 
nsideration 
S, 


ers to the amount or intensity 
trait. Configuration takes into 


Variable, the interrelatedness of the 
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These distinctions underlie the sub- 
sequent discussion of pattern analytic 
theory and methodology. Any statis- 
tical technique which employs several 
variables and attempts to capitalize 
upon the predictive power contri- 
buted by a. consideration of their 
interrelationships should find a place 
in the above classification. 


ANALYZING A PATTERN 


Cattell (2) has pointed out that 
since a pattern consists of both ele- 
ments and relations, a duality exists 
in every pattern which must be con- 
sidered in its definition. For predic- 
tive purposes, however, it is possible 
to divorce these two aspects of a 
psychometric profile and to study 
them either separately or in combi- 
nation. Thus attention may be con- 
centrated only upon the interrela- 
tionships among the elements, it 
may consider both configuration and 
level simultaneously, or it may be 
concerned merely with the levels or 
elevations of the component vari- 
ables. 

Exclusive concern with either 
shape or elevation alone ignores the 
possibility that these two character- 
istics of a pattern may be psycho- 
logically interdependent. Although 
some writers do not consider both 
level and configuration essential to 
maximal discrimination, it has been 
asserted by Du Mas (8), and recently 
emphasized by Osgood and Suci (20), 
that similar patterns located at dif- 
ferent levels may indicate interpre- 
tations quite at variance with each 
other so far as behavior is concerned. 
As the latter authors point out, 
“Measurement specialists have often 
expressed concern, for example, over 
the fact that a moron and a genius 
may have closely correlated profiles, 
despite the absolute discrepancy be- 
tween their scores” (20, p. 251). 

It is thus apparent that although 


© 
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psychological measurement still de- 
pends heavily on level alone for dis- 
crimination, there is a growing be- 
lief (2, 5, 8, 14, 19, 28) that (a) con- 
figuration is important in its own 
right, (b) it is more than a mere sum- 
mation of constituent elements, and 
(c) it contributes most to prediction 
when taken in conjunction with level 
(i.e with data on the relative 
amounts of the profile variables being 
studied). 

These principles have received 
widespread application in recent vo- 
cational and educational research 
(11, 12, 25, 26). In the 1930's, an 
early attempt to objectify intuitive 
methods of interpreting aptitude test 
profiles was made by the Minnesota 
Employment Stabilization Research 
Institute (11, 21). Batteries of tests 
were administered to persons in a 
variety of occupations in an effort 
to ascertain the nature of their test- 
score patternings. The findings indi- 
cated that individuals successful in 
a given occupation tend to manifest 
patterns of ability quite distinct from 
the patterns exhibited by persons in 
other occupations and in the general 
population. Subsequent testing of 
individuals with the same batteries 
thus gave vocational guidance a more 
solid foundation by permitting the 
individual profiles to be compared for 
similarity with those previously 
found to characterize the various oc- 
cupational groups. This rationale 
has directed the subsequent construc- 
tion and use of such standard batter- 
ies as the Differential Aptitude Tests 
and the USES General Aptitude Test 
Battery. A significant aspect of these 
developments is that recognition is 
given to the importance of the con- 
figuration as well as to the amount of 
the separate aptitudes measured. 

In clinical psychology, the ana- 
logues of pattern are the concepts of 
type and syndrome. Although types 
have fallen into disrepute because of 
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their tendency to multiply and their 
lack of specificity regarding com- 
ponent variables (25), this concept 
might be revived if sufficiently power- 
ful statistical techniques were avail- 
able.® F 

The syndrome, no doubt because 0 
its respectable medical parentage, 
has retained sufficient popularity to 
stimulate attempts at statistical re- 
finement. The concept of the syn- 
drome underlies the development © 
multiscore clinical tests which yield 
configural results based on severa 
different tests or subtests. 

Cronbach (5) has recently sug- 
gested that the data obtained from 
multiscore tests (e.g, Rorschach, 
MMPI, Wechsler-Bellevue) and fac- 
torial inventories (Guilford, Thur- 
sone) may perhaps best be conceive 
as points in k-dimensional space: 
where k equals the total number © 
traits measured. The study of pa 
terns is then resolved into the Sa 
tempt to describe how these multip 
measurements are distributed 10 ° 
space and how the distributions con 
pare with one another. From t 4 
point of view, the problem of pala 
analysis becomes that of identify!” 
regions of score concentration, wer 
space, and determining the sigh. 
cance of the obtained differences 
the distances among those scores i 

Although the statistical cone a 
son of score profiles is logically J of 
fied by the k-space concept, voting 
bach emphasizes that the e% still 
methodology of such analysis cult 
inadequate. A primary dif the 
is that of accurately determining | ee 
extent to which two patterns genet 
when the component scores 0 eliable 
or both may be unequally "ger 


and unequally correlated. | its 1 
such conditions, confidence edited 
the significance of obtain e 

of pas 


ication 
3 Stephenson’s (21, 22) appli ology 
Q-sort technique to Jüngianei 

been an attempt in this direc 
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ences are difficult to establish. Other 
Problems as yet untouched or in- 
adequately handled include those of 
curvilinear distributions and multi- 
modal concentrations in k space, as 
well as that of dealing with the 
changes with time which may occur 
in any of the dimensions measured. 

In summary, the shortcomings of 
Current methods for dealing with the 
multiple discrimination problems in- 
volved in pattern matching include 
failure to correct for unfulfilled as- 
Sumptions of (a) linearity, (b) equal- 
ity of reliability, and (c) equality of 
Intercorrelations. among items or 
tests. In addition, some techniques 
fail to take account of the direction 
of obtained differences, or even more 
‘MPortant, concentrate on configura- 
ion to the exclusion of level. How- 
ever, their contributions to objectiv- 
ity of interpretation justify brief men- 
ion of several representative ap- 
Proaches to this problem. 


COMPARING TEST PATTERNS 


Zubin's similarity coeficient (28). 
ER isa relatively inexact method 
tie “4 only with dichotomous scores. 
5 oered on the number of variables 
divi ange the scores are the same, 
in the 1 the total number of scores 
ores b tie ‘ This technique ig- 
freq, oth elevation and the expected 
“ncy of agreements (2). 
10), ” Mas’ ae ethos (7, 9, 
m 1S quic. ut rather gross 
Aa , describes the similarity of 
An terms of the slopes of cor- 
into E ing segments. Though taking 
En count both level and configura- 
eventi € method is imprecise and can 
tae ate in maximally good predic- 
oe €n the two profiles being com- 
ane actually dissimilar (8). 
ity, q? Coefficient of pattern similar- 
cien eloped by Cattell (2), this 
Profi] t yields an over-all index of 


epancigg tions based on the dis- 


variable, and thus can be used as a 
measure of absolute agreement be- 
tween two patterns. However, it 
may not take sufficient account of 
configuration in some cases, and is 
based on the assumption of uncor- 
related and normally distributed 
components (2). 

The D coefficient. Cronbach and 
Gleser (6) have developed an index 
(D) of dissimilarity between score sets 
based on the distances among score 
coordinates in k-dimensional space. 
Similar to a measure recently de- 
veloped by Osgood and Suci (20), 
this coefficient has a known distribu- 
tion and thus can be used for testing 
the significance of obtained differ- 
ences between groups or individuals. 
It is useful even when the variables 
employed are intercorrelated, but in 
this case leads to problems of weight- 
ing, since all variables are not equally 
important or general. 

The checklist method. Frequently 
utilized in the study of Rorschach 
protocols, this technique utilized 
lists of signs characteristic of some 
special group serving to differentiate 
it from other groups. The checklist 
total score essentially represents a 
multiplication of single-score methods 
and thus tends to ignore configuration 
and to lose information when the 
component variables are intercor- 
related. It has the further disadvan- 
tage of capitalizing on differences due 
to accidents of sampling (5). 

Ratios among the profile variables. 
The reliability of the variables is of 
particular importance in the use of 
this method, since minor score 
changes may drastically affect the 
size of the obtained ratios (4). More- 
over, the technique ignores level and 
tends to grow cumbersome if the 
number of variables involved is 
large (2). 

Correlation coefficients among the 
scores. The use of product-moment 


etween means for each 7's ignores the relative amounts of 
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the components being compared and 
for that reason is unable to yield a 
measure of absolute agreement (con- 
gruity) between two patterns (2). Al- 
though its singular assumption of 
linearity of relationship may be cir- 
cumvented by the use of eta coeffi- 
cients, the method in either case 
makes it possible to obtain perfect 
comparison when the two profiles are 
actually very dissimilar in both level 
and pattern (8). Q technique tends to 
restrict study to those subdivisions of 
k-dimensional space where many 
cases fall (5) and groups patterns ac- 
cording to gross similarities without 
adequate reference to level (2). 
Pattern tabulation. Developed by 
Cronbach (3), this method employs 
normalized scores and profiles ex- 
pressed in terms of the deviation of 
such scores from their average for 
each person or group. The technique 
can handle only two or three vari- 
ables at a time, and functions best 
when the scores utilized are equally 
reliable and equally correlated (4). 
In using this procedure one must 
assume that profiles having the same 
shape are psychologically equivalent, 
since it ignores level by defining con- 
figuration in terms of deviation units. 
Multiple regression equations. This 
technique considers the intercorre- 
lations of scores and weights them 
appropriately, giving good predic- 
tions even when dealing with unreli- 
able figures containing large random 
elements (2, 4). However, it may 
prove unstable on cross validation 
because random variation often falls 
to the experimenter’s advantage by 
contributing maximally to the 
weights first obtained. Like the fac- 
torial specification equation, which is 
a more specific expression, multiple 
regression assumes linearity and takes 
no account of the possible optimum 
level of each of the variables (2). In 
addition, the composite index it 
yields is based on a combination of 


several variables and consequently 
throws away much information y 
reducing several dimensions to On 
ji eacatas function. This for- 
mula will discriminate two categories 
of subjects from a mixed sample an 
thus is of value in studies compania 
different types of subjects (4). a 
the multiple regression ganon 
however, it loses information by 2 
ducing several dimensions to CA 
composite index. Although it ¢ a 
correct for intercorrelation and 3 F 
equal reliability of variables, ae 
lems of weighting tend to dimin 
the efficiency of this technique. 2 
Many of the procedures so far an 
veloped for the description and ER 
parison of score patterns suffer ¢! ne 
from a lack of flexibility or from ite 
ability to meet the necessary ee 
tical and psychological assumpto!™ 
As pointed out above, improve 
vices are needed for estimating à 
profiles, for weighting the factors © 
propriately and for evaluating ate 
significance of obtained differe ia 
when samples are compare wae 
orthogonal models on many ee 
ly fallible, correlated measurent ia 
Moreover, statistical treatmen 
quently requires that the dare i 
reduced to fewer dimensions by @ 


iva 
sidering certain patterns to be Taree 
lent so that samples sufficient 7 ate 
may be obtained to insure PE e 
reliability (5). But despite t? : 
ficiencies, the emphasis on pat 
inherent in these techniques n 
sents a much needed tren ae ans 
the development of objet sag gr 
for representing and erae erste 
organization of ability an B in th 
ity traits as they occur DO 
individual and the group- 


sr Patt? 


pre 


ANALYSIS OF RESPONSE ©” a of PY 
ra cognitio ine 
The first explicit re a 


predictive advantages = with? 
from the study of ite™ r, 


. tional 
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Single test appears to be attributable 
to Brigham (1). In his Study of 
Error, published in, 1932, Brigham 
summed up the results of six years’ 
Work with the Scholastic Aptitude 
Test in the following statement: 


These studies might be summarized by 
the general conclusion that a test item, 
regarded as a specific problem situation 
to which a certain number of answers 
may be made, when given to two or more 
Populations sampled for study in the 
same manner, will show approximately 
the same distribution of criterion scores 
for each possible answer in the several 
Sroups sampled (1, p. 69). 


Brigham regarded this finding as 
"aving great importance for educa- 
research, since it demon- 
ated that important information 
may be lost if all persons who fail 
ee item are assigned a score of zero 
phat item and are thereby treated 

op The results obtained suggested 
of x lt is possible to specify patterns 
Sie peculiar to and char- 
as ‘ie of particular groups of 
Bee oc Brigham thus emphasized 
Riga otential fruitfulness for predic- 
byte eon of breaking up the 
urement atum of educational meas- 
series of feu the total score in a 
er units ests or subtests) into smal- 
items na bisting of particular test 
items x y studying individual test 
analyzi S specific situations and by 
he ho a.) the patterning of errors, 
cong p d to isolate specific response 
t Surations which could be used 
typos screntiate various classes or 
and fro individuals from each other 

Sine mixed samples. 
ations y of the Significance of associ- 
Satna ee test items was sub- 
28), i taken up by Zubin (27, 
tiona “a Pointed out that the tradi- 
Weights Fie of assigning empirical 
these to © responses and summing 
Uniustifiabhen a total score assumes 

Ores ae Y that numerically equal 

© Psychologically equivalent. 


str; 
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Zubin contended that a knowledge 
of the patterns of test responses may 
be more important than knowledge 
of the total number correctly passed. 
He hypothesized that response pat- 
terns, or clusters of responses to a 
given group of items having a fre- 
quency greater than that expected 
by chance, will yield results of greater 
diagnostic significance than a total 
score which represents merely the 
summation of discrete responses to 
qualitatively different items. 

To test this hypothesis, Zubin 
selected a number of personality in- 
ventory items, each of which was 
believed capable of discriminating 
between normal and abnormal 
groups. Combining these items into 
triads, he tested for the significance 
of pattern differences by the dichot- 
omous score method outlined above 
(Zubin's similarity coeficient). It was 
found that scoring by patterns rather 
than by individual responses is pos- 
sible, and that normal subjects show 
significantly more consistency of 
pattern than psychiatric patients. 
The patients exhibited several unique 
patterns characteristic only of their 
own diagnostic group. There ap- 
peared to be differences among the 
psychiatric categories in the extent 
to which they displayed normal and 
unique patterns of response. Al- 
though each item that entered into 
any of the triads was itself diagnostic, 
a further significant finding was that 
not all of the triads of these indi- 
vidually discriminatory items proved 
to be diagnostic as a pattern. 

The other side of this coin has 
recently been considered by Meehl 
(19), who points out that configural 
scoring of an item pair may give 
perfect discrimination between two 
groups even though each item taken 
separately has zero validity. Thus, 
dichotomous items having no dis- 
criminatory power by themselves 
might separate two population groups 
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completely when scored with respect 
attern. 
F ubini has appealed to Rao’s (22) 
maximum likelihood scoring tech- 
nique for a general solution to 
“Meehl’s paradox.” According to 
Lubin, Meehl’s finding applies to 
continuous as well as to dichotomous 
variables, and to the case where both 
groups are scored on but one vari- 
able (differentiation being achieved 
by means of individual item scores). 
Rao’s method applies to these and to 
all other problems which involve 
assigning subjects to one of several 
categories and computing the pro- 
portion of misclassifications to be 
found. Essentially, it involves re- 
ducing the number of misclassifica- 
tions to a minimum by calculating 
the likelihood of a particular re- 
sponse pattern for each group and 
then assigning all subjects with this 
pattern to the group where the likeli- 
hood is maximum, 

The studies reviewed suggest that 
configural analysis as applied to item 
responses within a single test may 
yield better discriminations than the 
more usual additive techniques which 
ignore inter-item relationships. It is 
implied in the rationale of such analy- 
sis that the joint presence of several 
responses carries a diagnostic signifi- 
cance not inherent in those responses 
when taken by themselves. Less 
explicitly, this concept is inherent in 
the practice of developing a number 
of different scoring keys for the same 
test or inventory on the basis of 
empirical data showing the relation- 
ships of these items to various cri- 
teria. The utilization of patterns of 
response represented by the develop- 
ment of such keys not only yields 
higher validity coefficients but also 
makes it possible to use the same 
psychometric instrument for a vari- 


4 Lusin, A. Maximum likelihood scoring: 


a solution to Meehl’s paradox. Unpublished 
manuscript, 


EUGENE L. GAIER AND MARILYN C. LEE 


ety of predictive tasks (14). 7 
These considerations underlie 
much of the research undertaken vy 
McQuitty (15, 16, 17) since his be 
tempt in 1937 to differentiate : 
tween normal and psychiatric are 
by the use of response patterns. a 
Quitty’s investigations constitute ie 
haps the most extensive at 
made to date on the diagnostic sign! ef 
cance of response patterns in Pat 
sonality questionnaires. The moa 
recent development of his techni 
(18) involves ascertaining the eas 
of association between every resp 
alternative and every other reep o 
alternative for all items in the a 
being studied. The obtained ma 


APA ` : tor. 
of association coefficients is fac 


analyzed, and a table giving the Pa 
tor loading of each response alter a 
tive is prepared. “Factor mea a 
ments” for a given individual me 
then be obtained from this tal af 
noting the factor loadings for ra fe 
the responses chosen by that saith 
vidual. From such loading patte e 
it becomes possible to ascertain ane 
relative degree of integration M 
fest in the person’s responses. hosen 
Thus, if the subject has ¢ har 
many response alternatives the 
acteristic of a large percentage ° nse? 
original group, i.e., many resP° rst 
having high loadings on thes to 
factor, his pattern may be sa pis 
represent majority opinion A ace 
personality said to be integra turd! 
cording to contemporary wath 8 
standards. If, on the other ee on 
responses may be accounted 5 
by means of a large number ed 2f 
tors, the subject may be rega! se 
relatively disintegrated, sinc? © once 
re i 
sponse pattern suggests the P sever, 
of attributes characteristic bs retatl? 
disparate groups. This interP coe 
P 0! 
5 McQuirry, L. L. Implications fion. ed 
measures of personality 1” 
theories of social psychology- 
manuscript. 
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1S supported by other evidence indi- 
cating that group conformity is high- 
ly related to personality integration 
in the sense that an inventory of 
items weighted to measure the latter 

Iscriminates between community 
ane and mental hospital patients 


The basic hypothesis tested in 
these studies was that personality is 
integrated to the extent that the 
individual's ideas are consistent with 
€ach other, and subsequently to the 
extent that his responses to a per- 
Sonality inventory may be accounted 
nn in terms of a single factor. 

hrough its attempt to heighten dis- 
Criminatory power by taking into 
sccount the interrelations among 
€st items, this method of “attribute 
analysis” underlines the potentialities 
E erent in the configural approach to 
a Study of test data. Moreover, 
aE. usefulness is not restricted to 
Dlied ity, test materials, | As ap- 
ai to ability tests, the significant 
ic of the technique is that the 
chen an of each test response, whether 
with - haa Incorrect, is computed 
PET erence to every other re- 

~ In contrast to the usual 


6 Gai @ 
cently A and McQuitty (13) have re- 


te. iMterrelationships characterizing a 
fact od logical inference. a 
Spons; ein atively identified as distinct re- 
from S or patterns of response, emerged 
onsen factor analysis (i.e., inter- 
Answers). ‘h 4 items, each with five possible 

capitalize e findings suggest that attempts 
in respons upon the consistency manifest 
Ment © Patterns may considerably aug- 


fren es e Amount of information obtainable 
edictive instruments, 
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total-score approach, the method 
therefore provides for a new inter- 
pretation of wrong responses, on the 
rationale that the individual does not 
respond randomly when he does not 
know the correct answer.. That there 
may be meaningfulness in the indi- 
vidual’s pattern of wrong responses 
or choice of plausible distractors is an 
hypothesis which attribute-analysis 
is eminently suited to test. 


SUMMARY 


The studies reviewed indicate that 
considerable predictive advantage 
is to be gained by giving adequate 
statistical recognition to the con- 
figural aspects of test scores and re- 
ponses. Research to date has demon- 
strated that the discriminatory power 
of a prognostic instrument is partial- 
ly a function of how it is scored, and 
that an analysis which takes into 
account patterns of response may 
have more predictive usefulness than 
the traditional total-score approach. 
The questions at issue here are but a 
special case of one of psychology’s 
general problems, i.e., that of de- 
scribing the relative frequencies of 
response in each of the classes it has 
abstracted from the behavior com- 
plex. Recent theory has questioned 
the utility of traditional additive 
techniques and has focused attention 
on the analysis of patterns and depen- 
dent probabilities among both tests 
and test responses. The trend of the 
evidence suggests that this new dir- 
ection of emphasis will in the future 
be to the decided advantage of the 
predictive endeavor. 


REFERENCES 


©. New 
Entrance Examination 


Ate moard, 1932, 
+ Tp and other coefficients 


of Patte ASR 
™ similarity. Psycho 7 
1949, 14, 279-298 sychometrika, 


3. Cronsacs, L. J. “Pattern tabulation”: 
A statistical method for analysis of 
limited patterns of scores, with par- 
ticular reference to the Rorschach test. 
T psychol. Measmt, 1949, 9, 149- 
171. ` 


148 


4. Cronzacu, L. J. Statistical methods ap- 
plied to Rorschach scores: A review. 
Psychol. Bull., 1949, 46, 393-429. 

5. Cronpacu, L. J. Statistical methods for 
multiscore tests. J. clin. Psychol., 1950, 
6, 21-25. 

6. CRONBACH, L. J., & GLESER, GOLDINE C. 
Similarity between persons and related 
problems of profile analysis. Technical 
Report No. 2, Bureau of Research and 
Service, University of Illinois, April, 
1952. (Mimeo.) 

7. Du Mas, F. M. A quick method of ana- 
lyzing the similarity of profiles. J. 
clin. Psychol., 1946, 2, 80-83. 

8. Du Mas, F. M. On the interpretation of 
personality profiles. J. clin. Psychol., 
1947, 3, 57-65. 

9. Du Mas, F. M. The coefficient of profile 
similarity. J. clin. Psychol., 1949, 5, 
123-131. 

10. Du Mas, F. M. A note on the coefficient 
of profile similarity. J. clin. Psychol., 
1950, 3, 300-301. 

11. DVORAK, BEATRICE J. Differential occu- 
pational ability patterns. Empl. Stab. 
Res. Inst. Bull., 1935, 3, No. 8. Minne- 
apolis: University of Minnesota Press. 

12. DVORAK, BEATRICE J. The new U.S.E.S. 
general aptitude test battery. J. appl. 
Psychol., 1947, 31, 373-376. 

13. GAIER, E. L., Ler, MARILYN C., & 
McQuirry, L. L. Response patterns 
in a test of logical inference, Memo- 
randum Report A-2, Training Research 
Laboratory, University of Illinois, Oc- 
tober, 1952. (Mimeo.) 

14. Lecznar, W. B. Evaluation of a new 
technique for keying biographical in- 
ventories empirically. Research Bulletin 
51-2, Human Resources Research Cen- 
ter, Lackland AFB, San Antonio, 
Texas, March, 1951. 

15. MçQurrTY, L. L. An approach to the 
measurement of individual differences 
in personality. Charact. & Pers., 1938, 
7, 81-95, 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


EUGENE L. GAIER AND MARILYN C. LEE 


McQuirty, L. L. A measure of individual 
differences in personality intear J 
Canad. J. Psychol., 1950, 4, 171-1 Gon 

McQuitty, L. L. Clinical pies 
for a measure of mental health. 48 
abnorm. soc. Psychol., 1951, 46, st x 

McQuitty, L. L. A statistical el 
for studying personality integra B 
In O. H. Mowrer (Ed.), PsychotheraPy 
A symposium on theory and reset 
New York: Ronald, in press. peu 

Meena, P. E. Configural scoring. “+ 
sult, Psychol., 1950, 14, 165-171. Br: 

Oscoop, C. E., & Suci, G. J. A meai we 
of relation determined by, both ci 
difference and profile informa 
Psychol. Bull., 1952, 49, 251-262. VE 

Paterson, D. G., & DARLEY, J. en free 
women and jobs. Minneapolis: U" 
of Minnesota Press, 1936. p sens? 

Rao, C. R. Utilization of multiple n ical 
urements in problems of bio eae 
classifications. J. roy. statist. 
Series B, 1948, 10, 159-193. 1 con 

STEPHENSON, W. Methodologies meik 
sideration of Jung’s typology. 7: 

Sci., 1939, 85, 185-205. 

STEPHENSON, W. A statistical ape i 
to typology: The study of ee ; 
verses. J. clin, Psychol., 1950, 6, t con- 

Toors, H., & Kuper, G. F. Teia 
struction and statistical interpre 
Rev. educ. Res., 1935, 5, 229-441. pilit 

Trasuz, M. R. Occupational . 34d 
patterns. Personnel J., 1933, 1s 
351. aiy. 

Zubin, J. A technique for pattern 2773, 
sis. Psychol, Bull, 1936, 39 
(Abstract) : espor? 

ZUBIN, J. The determination of ri ent in” 
patterns in personality adjust™®, 28, 


roach 
nie 


37 

ventories, J. educ. Psychol, 199" 
401-413. 

Early publication. 


Received August 24, 1952. 


EDITORIAL NOTE: AREA REVIEWS AND MULTIPLE REVIEWS 


As an experimental innovation, it 
has been decided to evaluate newly 
Published textbooks in a given area 
by grouping them instead of following 
the traditional procedure of having 
a separate review for each individual 
book. Such area reviews will appear 
as SPECIAL REVIEWS. The re- 
view of Some Recent Textbooks in 
Social Psychology by M. Brewster 
Smith in this issue is the first at- 
tempt in this direction. 

his issue also includes an exam- 
ple of multiple reviewing. Victor's 


book on handwriting is reviewed 
both by Werner Wolff and by Julian 
Rotter. It was felt that since some 
psychologists would react negatively 
and some would react positively to 
this book, an attempt should be made 
to have different kinds of reaction 
presented. In a controversial field, 
perhaps fair treatment can best be 
assured if more than one point of view 
is represented. It is planned that area 
reviews and multiple reviews will be 
given further trials. 


W. D. 
E. G. 
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Vol. 50, No. 2, 1953 


SPECIAL REVIEW 
SOME RECENT TEXTS IN SOCIAL PSYCHOLOGY 


M. BREWSTER SMITH 
New York City 


Ascu, SoLomon E. Social psychology. 
New York: Prentice-Hall, 1952. 
Pp. xvi+646. $5.50. 

Doos, Leonard W. Social psychol- 
ogy. An analysis of human be- 
havior. New York: Holt, 1952. 
Pp. xix+583. $5.00. 

Faris, Ropert E. L. Social psy- 
chology. New York: Ronald, 1952. 
Pp. vii+420. $5.00. 

HARTLEY, EUGENE L., & HARTLEY, 
Ruts E. Fundamentals of social 
psychology. New York: Knopf, 
1952. Pp. xix+740. $5.50. 

Swanson, Guy E., NeEwcoms, THEO- 
DORE M., & HARTLEY, EUGENE L. 
Readings in social psychology. (Rev. 
Ed.) New York: Holt, 1952. Pp. 
xix-++680. $5.00. 


Social psychology, as its composite 
name suggests, is a marginal field. 
It is well known that the first two 
texts to bear the title came forth 
in the same year from a psychologist, 
McDougall (6), and a sociologist, 
Ross (10). The dialectic interplay 
between the psychological and soci- 
ological approaches that runs as a 
persistent theme through the sub- 
sequent development of the disci- 
pline is still with us, as the current 
crop of texts attests, 

Over the years, social psychology 
seems rather to have suffered the 
handicaps of Marginality than to 
have reaped its benefits: the char- 
acteristic difficulty of the marginal 
in establishing self-identity has been 
balanced only recently if at all by 
the creative ferment that Marginality 
sometimes releases. Perhaps, it 
might be argued, the trouble was 
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that the parent fields were too 1 
mature at the time they conce 
social psychology to pose the nea 
problems for their hopeful one 
to resolve: the “developmental tas i 
may have been wrongly selected E 
paced. Or the methodological pov 
ty of its family background may, E 
left the infant science ill-equipP 
to make its way in the world of tae 
plex affairs that everyone agreed Bie 
its proper domain. At all events, F 
rapid growth and transformat g in 
social psychology has come on 
the recent postwar years. All o y 
books under review here bear ata 
impress of these recent developm¢ Sh 
though together they come to jem 
resolution on the identity Pro pich 
and they vary in the extent to W sy 
they give promise of emerging 
thesis. 

A further characteristic © 
psychology was foreshadowe arks 
Ross and McDougall: the landm®! se 
in the development of the field iess 
been its textbooks. It is dou 
a sign of persisting immaturitY jy 


f social 
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eee sal | 
the basic textbook with its neces»; sell | 


limited scope still recommen! sot 
to competent social psychological 
a vehicle for their major te 
contributions. Yet Bos, 
authors of the present tex 
bitions eyon the producti of” 
useful adjuncts to teaching, É 
of them—Asch—has MES 
of major theoretical significa 
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boundaries and organizing concep- 
tions of social psychology, of course, 
that challenges the textbook writer 
and makes him influential. This lack 
of consensus is amply reflected in our 
four 1952 texts, which virtually box 
the compass of current perspectives 
On the field. They are not, to be 
Sure, located at cardinal points on 
Bre dimensions, being pitched at 
different levels and blended with 
saying amounts of eclecticism. Tak- 
n together, however, they afford a 
Sped OPportunity to get one’s bear- 
ae on social psychology, not only 
ene is being taught to the present 
aE. ration of undergraduates but 
ae as it 1s giving direction to the 
acti creasing stream of research 
Ctivity, 
nay represents one direction in 
actioni Pure type: the line of inter- 

aaa social psychology out of 
y nd Cooley. Faris is a soci- 
the im oe to find a psychologist in 
is das ancestry of this sociological 
RoS On one must go back to John 
ism, y and the birth of functional- 
of pep does not neglect the work 
Neither a oRists since Dewey, but 
conseque oes he draw much that is 
he viaal from them. Mostly 
that, } With critical alarm; besides 
Ovic, Selects from the psycho- 

al lite ; 
docu rature to embroider and 
Cent . US account. Another re- 
by iat in the same tradition is that 
ree and Strauss (5). 

Doob fill: them, the Hartleys and 
Cente, „pẹ? the region in which the 
Social &ravity of psychological 
Nartleye chology surely lies. The 
been Hon eat the wing that has 
pon ing of Sie to sociological 
itis. For- ii e sort drawn on by 
‘ ec ntral em, communication is 
SS a Social-psychological proc- 
Dment] zation the principal 
cial ocus. Role, status, 


norms provide the con- 
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ceptual armory for analyzing the 
individual’s contemporary relations 
with groups. As for their assump- 
tions about underlying psychological 
processes, they are eclectic and not 
particularly rigorous, drawing on 
learning research with no commit- 
ment about the nature of the learning 
process, placing considerable empha- 
sis on perception, and making free 
use of the amalgam of psychoanalytic 
and anthropological thinking that has 
wide currency in discussions of cul- 
ture and personality. The reader will 
recognize that this book belongs to a 
thriving genus of which recent texts 
by Newcomb (8) and Sargent (11) 
are also members. 

Of the books under consideration, 
Doob’s makes the least pretension to 
theoretical synthesis. Aimed square- 
ly at the college sophomore, it shares 
with Britt’s still recent book (2) a 
wide-ranging concern with interest- 
ing social phenomena without much 
emphasis on abstract theory. The 
perspective, all the same, is one of 
S-R reinforcement doctrine. While 
Doob wrestles with the claims of 
individualistic vs. group-centered ap- 
proaches—a dichotomy that leads 
him into difficulties from which the 
other three interaction-centered texts 
are relatively free—there is little 
doubt that his sympathies lie in the 
individualistic direction. Since he 
disavows systematic objectives, one 
must still turn to Miller and Dollard 
(7) or to F. H. Allport’s classic (1) 
for clear examples of American be- 
haviorism in social psychology. 

But it is Asch who has provided us 
with another classic to set against 
F. H. Allport. Writing from the 
position of Gestalt theory, Asch takes 
a stand far enough from the center of 
gravity to wield an Archimedean 
lever on the world of contemporary ` 
social psychology. While some of his 
strictures against the dominant psy- 
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chological trends resemble those 
made by Faris from his sociological 
bailiwick, Asch’s analysis cuts much 
more deeply and shows surer dis- 
crimination. His closely reasoned 
examination of underlying psycho- 
logical assumptions warrants the 
closest attention from the majority of 
American psychologists who will find 
themselves in frequent disagreement. 

As for its positive emphases, the 
book does not attempt systematic 
coverage, however systematic its 
perspective. The Gestalt emphasis on 
cognitive processes informs his origi- 
nal treatment of interaction, and 
throws into prominence a variety of 
unorthodox problems on which his 
own considerable research contribu- 
tions are presented among others. Of 
recent texts in social psychology, that 
by Krech and Crutchfield (4) re- 
sembles Asch most closely in orienta- 
tion. Krech and Crutchfield write 
the more systematic text, but Asch’s 
work is more searching and far- 
reaching in its implications. 

Now for a closer look at these four 
texts, and at the revised book of 
readings by Swanson, Newcomb, and 
Hartley that samples so well the 
research literature on which they 
draw. 


Faris 


So far as its likely use in depart- 
ments of psychology is concerned, the 
Faris book could be summarily dis- 
missed. It deserves to be taken more 
seriously, however, since it is written 
by a competent sociologist and will 
undoubtedly be used in many of the 
social psychology courses taught in 
sociology departments. 

The very first sentence establishes 
the tone of controversy against 
“individual” psychology that per- 
vades the book: 


The importance of social psychology 


M. BREWSTER SMITH 


in contrast to individual psychology lies 
in the fact that the complex behavior ol 
daily life is not fully explained by a 
inventory of the physiological system © 
man (p. 3). 


It is the scarcely tacit assumption 
that the “individual” psychologist 
of psychology departments are er 
psychophysiologists, who have en 
it to the sociological social psycholo 
gist to develop the only psychology 
with human relevance. It tollon, 
then, that the author's task 1s a 
teach all the psychology his suen 
will need. Better that they shou € 
not have had courses in general sa 
chology, for if they have, there K 
much to unlearn. Accordingly, ee 
half of the book is devoted td 
own general introduction to psy 4 
ogy, under such chapter heading? 
“Inadequacy of Biological Montal 
tion,” “The Emergence of Conie a 
ness,” “The Concept of the ener 
scious Mind,” “Social Determina™ 
of Learning, Perception, and i 
ory,” and “The Social Factor 
Ability.” can 
In keeping with his definition y 
the field of social psychology 2$ yior 
organization and control of ben he 
in primary interaction” (Pp: toG 
then turns to primary group Pind 
esses and role differentiation ory 
conflict. Aside from a final ee jn 
chapter on “Trends and Prob aini , 
Social Psychology,” the re™ Ie, 
chapters on “The Neurotic ati 
and “Personality Disorgam?" sper 
would normally be treated 1” 
courses by psychologists. » 
Since fe seen? of the book pol 


he 


liberal sampling. oi P 
recent psychological 1 ai f 
confidence in his judgmer 1 he Je? 
ened by the extent to W®! 


erature, we 
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on secondary sources, particularly 
the standard elementary text edited 
by Boring, Langfeld, and Weld, from 
which he repeatedly quotes excerpts 
under the scarcely disarming phrase, 
As Boring writes...” (see, for 
example, p. 88). Then, too, one who 
as graded tests in elementary psy- 
chology shivers a little to read of the 
ohrschach (sic) test (p. 386). 
ere is no space to detail the 
many points in which psychologists 
are likely to regard his treatment as 


ey than Satisfactory. Let mesimply 
Ista few: 


aoe espouses an extreme environ- 
of ox ism, even in respect to the sources 
*ceptional abilities (p. 234). 
Sri is criticism of conditioning takes 
compl por bstitution for granted, and 
Shs ely by-passes Hull to attack old 
3. OV (pp. 78-85). 
Rens. nig extended exposition of a 
ness h Nalist interpretation of conscious- 
motor pe uents the still controversial 
Cory as established fact (p. 95). 
ae. ot his attack on physiological drives 
conven of Motivation, he ignores the 
tional distinction between drive 


d : 
(bp. is-39 ard hence bests a straw man 


vant tated a chapter on an irrele- 
mind,” in aoa of the “unconscious 
the conce e course of which he rejects 
and illcon of repression on such flimsy 
Pression i ceived grounds as these: re- 
tion of fon unnecessary for the explana- 
YPnotic Sorang (p. 122); subjects with 
e tricked ais hysterical anaesthesias can 
Within the into making discriminations 
Pp, 130-195 rey anaesthetized range 
în Colerid 9); the associative imagery 
to source Se's Kubla Khan can be traced 
Mttay) in his previous reading (pp. 
Tole Gis interpretation of the neurotic 
leads eed in terms of secondary gain 
à smug to embrace what is implicitly 
comba moralism, Thus, he speaks of a 
Whe, Ps¥chiatric case in these terms: 


n 
hospita] he Was brought wounded to the 


Woke up shaking and nervous 
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—a condition which could be maintained 
as a comfortable method of escape from 
further combat and mental conflict” 
(p. 320, italics mine). 

7. He introduces the sociogram as “a 
device somewhat similar to a scale” (p. 
402). 


Apart from his inadequate com- 
mand of contemporary psychology, 
and his inadequate criticism of its 
vulnerable points, there is of course 
great merit in the interactionist posi- 
tion as he expounds it. And it is true 
enough that psychologists have too 
often given lip-service to the inter- 
active sources of human nature in 
society without carrying out the radi- 
cal revision of their concepts that 
such a position entails. It is also 
unfortunately true, however, that 
the interactionist theory which burst 
full-blown from the pens of Cooley 
and Mead, having generated singu- 
larly little research, remains in Faris’ 
text essentially as its brilliant authors 
left it. Surely the most careful and 
ingenious research will be required 
to verify and refine the notions of 
role taking and empathy and self 
that remain fixed points in this soci- 
ological current. But the perfunctory 
roll-call of research techniques in 
his final chapter leaves Faris firmly 
entrenched in the discursive rather 
than experimental tradition. 


ee 


The Hartleys 


Instructors who want a fully 
packed and up-to-date text that ac- 
quaints the student with current 
thinking and research in the areas 
most frequently regarded as social 
psychological will probably prefer 
this book to the others in the present 
list. It is a fat book, replete not only 
with references to the experimental 
literature but with clinical case sum- 
maries and anthropological accounts. 
And it covers much ground judicious- 
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ly. The chapter on attitudes to which 
Clyde Hart has contributed is prob- 
ably the best’ brief statement avail- 
able on current research and theory 
on the topic. 

Yet for all these strong points, the 
Hartleys’ text is not fully satisfac- 
tory. It is loosely organized,. the 
chapters being divided into many 
brief sections among which it is not 
hard to lose the thread. The major 
parts of the book, on communica- 
tion, socialization, and group proc- 
esses, are only very tenuously bound 
together, in spite of some repetitive- 
ness. The treatment of underlying 
psychological processes is rather loose 
and uncritical. And the considerable 
number of misprints and mistakes in 
bibliographical citations bespeaks 
hasty editing. Again I shall list my 


more specific criticisms for the sake 
of brevity: 


1. The essay by Gerhart Wiebe on 
“Mass Communications,” included by 
the Hartleys in keeping with their prac- 
tice of concluding each major part with an 
applied chapter, is special pleading. 
Without questioning Wiebe’s data or the 
soundness of his arguments, one notes 
that he zs arguing in defense of the com- 
mercial media, rather than examining 
dispassionately just what their impact 
may be. 

2. “Self-interest” is proposed as the 
principal determinant of set (p. 42), 
though even without the benefit of Asch’s 
trenchant criticism this hoary and am- 
biguous mainstay of popular psycholo- 
gies would seem patently inadequate to 
the complexities of human motivation. 
To break it down into “learning and 
yearning,” as the authors do later (p. 
133), does not help. 

3. Part II, on socialization, does not 
treat the learning of roles, a topic rele- 
gated to the third ‘part. While this allo- 
cation may make for convenience of 
exposition, it is at the cost of theoretical 

integration. 


4. The treatment of social norms suf- 
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fers from the usual ambiguity between 
mere uniformities of social behavior F 
standards of evaluation that carry p 
compulsion of legitimacy. The chap 
on “The Functioning of Social Nou 
shows particularly poor organizata 
with dangling sections on intergroup ma 
tions and group productivity the ee, 
vance of which is unclear. In the Jar i 
section Thelen’s list of principles z 
“change agents” is simply appen 
without discussion. y 
5. Examples are continually deia 
from the field of prejudice and interesga 
relations, one to which the Hartleys na a 
of course made a notable contribute 
But the net impact on the reader ae 
convey a rather specialized notion © 


a 3 A 
preoccupations of social psychology y 
on man) 


sacri- 


fice theoretical rigor. 1 
example, a stimulus-substitution diag 
of the deconditioning of children $ vices 
(p. 248). They reprint the list of de opt 
promulgated by the Institute of Foul 
ganda Analysis (p. 85) almost pi cho- 
discussion, in spite of the dubious psy ad 
logical value of this classification om” 
the still more dubious prospect °, gm a 
municating much to the student $" 
mere list. : re 

7. Occasionally the authors’ iat to 
tations of research data seem bia ence 
me. Thus the increase in intel S rv 
test scores of Negro children after a ouP 
tion to the North is attributed t° "497). 
pressures toward conformity Pat chil’ 
For another example, the fact t a em 
dren conceive of their parents “athe 
bodying multiple roles successive Y as f 
than simultaneously is interp"? ce an 
sign of their restricted epenn ži 
intellectual limitations (p- 527) Y ome 
artificial abstractness of t 
adult conception would seem 
remarkable. 


o 

The book remains & useful ee 
though it would be @ ee me, 
if it were less inclusive: * it wet 
substantial theoretically ' 
more tightly woven. 


| 
| 
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Doob 


It is hardly fair to criticize Doob’s 
book on points of theory, since it is 
So clearly designed as a text for a 
quite elementary course. In its own 
terms it succeeds very well indeed. 
Its marked virtues follow from 

oob’s restraint in setting himself 
to produce a textbook, not a research 
manual or a new theoretical syn- 
thesis. As a novel feature, a large 
number of brief and well-edited ex- 
cerpts from original sources are inter- 
Woven in the text—descriptions of 
feats, writings of classical 
Pin a sociological descriptions, 

n historical accounts and literary 
ee These are admirably 
renee to attract student interest 
fhe „Provoke student thought. If 
cid is light on abstraction and 
“poate zation; it shows more than 
Suen eel skill in inculcating 
Bat ihc modes of thinking about 

cial behavior. 

ae I would therefore rank the 
of diffe) among those of its level 
twee T and degree of popular 
with F must take serious issue 
that Sa underlying assumptions 
field. cture his approach to the 
states: n a summary passage he 


The ori r 
e level of to the group can be on 


May be vi the individual: other people 
ui Bat ewed simply as additional stim- 
those it is so very difficult to apply 
individuaj PSS simultaneously to many 
groups m S.... In addition, people in 
New set = behave so differently that a 
erent ley principles on an entirely dif- 
Seems dees —the level of the group— 
in this ona +... The protagonists 
reaching Be toversy do not seem to be 
Psycho} Sreement.... Maybe social 
being g a Must function for the time 
tation a both levels: let the group-orien- 
and E oT and pose new problems, 
tem the individual orientation at- 

© solve them by supplying the 
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details and even the principles (pp. 554- 
555). 

But the protagonists in the contro- 
versy are reaching more agreement 
than Doob believes—or, more ac- 
curately, they are gradually being re- 
placed by others who have been 
reared to a definition of the situation 
that makes Doob’s dilemma obso- 
lete. It is unnecessary to remain 
trapped in the dull historic contro- 
versy of individualism vs. the Group 
Mind. Asch makes the most incisive 
analysis of how this false dichotomy 
arises from a failure to examine the 
psychological character of interac- 
tion. But even without Asch, the 
account of interaction that Hartley 
and other writers in the same vein 
have modified from the sociologists 
at least indicates the direction from 
which resolution is to be sought. 

Doob’s position has major conse- 
quences for the subject matter of his 
book. The relational variable of role, 
for example, is completely ignored, 
while social class, which can be re- 
garded as either a group-level con- 
cept or a property of individuals, is 
given extensive treatment. Lacking 
the interactional conception, it seems 
fair to say, social psychology has no 
boundaries for Doob other than those 
of interest. There is no theoretical 
criterion for inclusion or exclusion. 
And, accordingly, one finds such 
miscellaneous items as a long—and 
and educationally sound—treatment 
of the physical anthropology of race 
(pp. 161-183), and chapters on 
vogues, social conflicts, and the dif- 
fusion of change. 

A word about the tone in which the 
book is cast. It seems to me both un- 
necessary and regrettable that Doob 
has often seen fit to fish for student 
sympathy and interest by self-dep- 
recating remarks, flippancy, and 
the juicy tidbit. Doob’s style is 
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otherwise sufficiently attractive and 
the content of enough intrinsic inter- 
est that these classroom tricks only 
detract from his otherwise laudable 
attempt to convey the scientific 
spirit. 


Asch 


If Doob writes for the sophomore, 
Asch writes for his professional col- 
leagues, the graduate student, and 
advanced undergraduates who are 
ready to find excitement in a venture 
in critical and constructive thought. 

< There are other books from which 
the student will learn more of the 
content of contemporary social psy- 
chology, but none that exposes the 
reader to so searching an examination 
of its assumptions and their conse- 
quences. A book that has obviously 
been years in the writing, it will be 
read for a long time to come. And its 
clear but often quietly eloquent style 
makes the reading a more than intel- 
lectual pleasure. Asch writes a thor- 
‘oughly psychological social psycholo- 
gy that makes no claims to empire 
in the social sciences: 


The study of social behavior is part of 
the task of general psychology. Its 
facts and principles cannot be derived 
from the study of behavior outside the 
social setting. At the same time a theory 
of society cannot be exclusively psycholog- 
ical. The interrelations among the ac- 
tions of the members of society reveal 
regularities and tendencies that can ‘be 
studied in their own right; these are the 
province of the social disciplines (p. 38). 


If social psychology must build on 
its own distinctive facts and cannot 
perform its function either by the 
rote application of principles derived 
from asocial contexts or by beach- 
combing operations in other social 
sciences, as Asch’s contention has it, 
it has not got very far on its task. 


It has to be admitted that social psychol- 
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ogy today lives in the shadow of great 
doctrines of man that were formulas 
long before it appeared and that ite 
borrowed its leading ideas from neig 
boring regions of scientific thought ani 
from the social philosophies of the n 
ern period. It is paradoxical but tr a 
that social psychology has thus far E 
the least contribution to the qe 
that are its special concern and tha 
has as yet not significantly affectec 
conceptions it has borrowed (p. viii). 


So Asch begins by examining so 
of these “doctrines of man,” taki FS 
issue with contemporary theme 
social psychology to which they g K 
rise. He singles out the following i 
prevailing dogmas with which } 
in disagreement: 

The ego-centered character of mee 

The supremacy of irrational emo" iy- 
The primacy of rationalization in 

man thinking. f 
The basis of human experienc! 

bitrary association and com 

ing. y 
The roots of adult attitudes 1 

hood experiences. 


ASC 
There is indeed no doubt that 4 
is a deviant. Of the two theo 


e in ar 
dition” 


n child 


currents that he identifies 4 "je | 


influential in social psychology? yt 
rejects S-R reinforcement theory ds: 
right on standard Gestalt gro fof 
Psychoanalysis he finds want ef 
its omissions and emphases ,yyhat 
than for being flatly wron gay ” pe 
is lacking in Freud’s pear he 
says, “is the sense that socie’? ng 8 
condition of freedom as W° oddly 
source of oppression” (p. 34 expte 
enough, he takes virtually 1 irent g 
notice of the additional eerie 
sociological interactionist ions, 
though its principal conten pinki 
fully embedded in his OFT 
After an introductory Z 
of the Gestalt pose on ro 
the problem of interac 1d 


cognitive standpoint. 
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the lectures of G. H. Mead had been 
rendered with such lucidity! 


He Paramount fact about social inter- 
Ction is that the participants stand on 
common ground, that they turn toward 
one another, that their acts interpenetrate 
and therefore regulate each other.... 
t 1s individuals with this particular 
fapacity to turn toward one another who 
Pa cc pmete action validate and consoli- 
that in each a mutually shared field, one 
= includes both the surroundings and 
ae oes s, psychological properties 
the objective sphere of action. ... 
Bae fo erpenetration of viewpoints once 
Sa s all separates social action from 
bohins individuals which happen in 
bone ee to produce certain regular 
individ The process is not one in which 
TA jals combine like gases to lose 
GUE OT ANEA and produce something 
Uae rom either of them. Rather 
is te that each Participant retain 
alit rspective and assert his individu- 
Y (pp. 160-162, italics his). 


ae most fundamental problem of 
Broce. Ee nOlony: therefore, is the 
ception y which veridical social per- 
Meadin, aS achieved. Unlike the 
Ea n theorists, Asch has of course 
Problem tackled this interactional 
Mental į with considerable experi- 
this cee ty The remainder of 
uction 4 n of the book is “An Intro- 
its ery O Group Theory,” in which, 
cises the to me, he effectively exor- 
Vidualism Spectres of extreme indi- 
ae and the group mind. 
includes wins section on social needs 
cal Sdit Mong other things, a criti- 
Înteresų "Y Of the doctrine of self- 
Phenome a brief but provocative 
and Value sical analysis of rules 
tique of s, and a sophisticated cri- 
Section Ultural relativism. The final 
tions o; ffects of Group Condi- 
draws on udgments and Attitudes,” 
®Xaminatio us previously published 
ion an T of the doctrine of sug- 
Ta contains a report on his 
Periments on the modifica- 
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tion of judgments by groups. A 
brief chapter then takes sympathetic 
but critical notice of research on 
small groups in the Lewinian tradi- 
tion. Two chapters on opinions, 
attitudes, and sentiments take ac- 
count of the more quantitative meth- 
ods of investigation, but rightly 
insist that the phenomena need to 
be examined from a more psycho- 
logical perspective. The final short 
chapter on propaganda examines 
recurrent features of exploitative 
propaganda, and emphasizes its limi- 
tations. 

As a systematic examination of 
central problems of social psychology 
in the light of Gestalt theory, the 
book is an admirable performance. 
Its balance nevertheless suffers some- 
what from the isolation of American 
Gestalt psychology and from Asch’s 
almost religious dedication to ration- 
ality. Speaking of the reasons for 
a re-examination of psychological 
axioms, Asch writes that “there is 
also a human reason for undertaking 
[it]: if the grim picture psychology 
draws were correct, there would be 
no hope for man or society” (p. 30). 
Drawing the picture as sharply as he 
does, perhaps he is right. At all 
events his attempt to make tacit 
assumptions sharply explicit, if it 
does not always result in a fair or 
flattering portrait of gon-Gestalt 
psychology, creates the conditions 
for theoretical advance. It demon- 
strates once and for all, moreover, the 
weakness of social psychologies that 
claim neutrality as to the nature of 
underlying psychological processes. 
But the fervor that motivates his 
criticism does make for a one-sided 
picture. In a scrupulous attempt to 
be just, Asch leaves the dark side of 
man’s nature to psychoanalysis: he 
wisely abstains from trying to refute 
Freud on his own ground. The facts 
remain, however, that irrational proc- 
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esses exist, and that they remain 
residual to his system. 

Since Asch makes no attempt to 
cover in full the conventional ground 
of social psychology, one cannot criti- 
cize him for obvious omissions. It is 
relevant, however, to point to a 
a major gap in his Gestalt doctrine 
of social interaction. It is a crucial 
assumption of his theory that bodily 
expressions of inner states mirror 
isomorphically the psychological 
processes that they accompany. 
Asch’s brief discussion of this point 
not merely lacks convincing evidence, 
but fails to show how such postulated 
isomorphism can be given intelligible 
meaning. 


Swanson, Newcomb, and Hartley 


Since the book of readings edited 
by Newcomb and Hartley (9) has 
been used so widely during the past 
five years, the revised edition should 
receive a warm welcome. The num- 
ber of separate pieces has been re- 
duced from 81 to 65, of which be- 
tween a third and a half are new with 
this edition. Simply to list a few of 
the newcomers highlights the far- 
reaching developments that make the 
initial edition out of date: Asch on 
the effects of group pressure, Leavitt 
on communication patterns, Festing- 
er, Thibaut, and Back on interper- 
sonal communication, Bales on inter- 
action process analysis, McClelland 
and Friedman on cross-cultural re- 
search on need achievement, Merton 
and Kitt on reference group theory, 
Deutsch and Collins on interracial 
housing—the array is impressive. As 
before, some of the pieces were spe- 
cially written or revised for this vol- 
ume, a few are excerpted from books, 
but most are reprinted from the 
periodical literature. To this re- 
viewer, the arrangement is an im- 
provement over the earlier version, 
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though in a collection of readings 
order is inconsequential. : t 
In a field so active as social oe 
chology has recently been, note 
anyone will quarrel with the ed! ve 
decision to draw heavily on new aa 
terial. Individual opinion will di E 
on the wisdom of specific ae 
and omissions, but most social ra 
chologists should applaud the be 
offering. The book provides a of 
supplementary reading for er, 
the texts reviewed here except a 
and even for sociological couta fi 
his pattern there are a numbe 
directly relevant selections. af 
Instructors would do well to aft 
vise their libraries not to dis ina 
their battered copies of the ee 
edition, as the half of the old vee 
that has not been reprinted coni 
much material that still is useful 


fons 
Some Comments and Speculatt 


at 
Perhaps it is unduly rash s the 
tempt any general comments a we 
heterogeneous company of ee jike 
have passed in review. I shou eral 
to close, however, with two ge g of 
remarks: one about the teachin ut 
social psychology and the other & 
trends in theory. 
The books reflect no eoni psy 
on the level at which spe pow 
chology should be taught of ° ig pe 


uld , 
much general psychology sho ctic? 


gens? 


istic necessity, but ot 
would agree, I think, tip tess T 
ation is satisfactory. DO jimate gf 
will continue to be a ran of le 
mand for books at a var! 
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of difficulty. It is of some interest 
to note, however, that Buxton, Cofer, 
and their collaborators (3) in their 
recommendations for a revised under- 
graduate curriculum in psychology 
Suggest that social psychology be 
Placed at the advanced level in their 
three-step hierarchy. If their pro- 
Posals should be widely adopted, a 
ifferent and better pattern of text- 
book writing would be required. 

p Despite the seeming theoretical 
chaos to which these books bear wit- 
oe I would venture that the old 
ug-of-war between sociological and 
Psychological conceptions of the field 
enndergoing a change, one that will 
cr stranded those who are too 

nd of the old controversies. Three 
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of the four texts center their theory 
around a conception of interaction. 
Once this is accepted in its full con- 
sequences, the causes for battle 
vanish, though there remain impor- 
tant special considerations for the 
psychologist and the sociologist who 
approach the common ground from 
different directions. As the recent 
paper by Sears (12) gives promise, 
reinforcement as well as cognitive 
theory can be given an interactionist 
phrasing. The alternative to this 
focus, and I think a mistaken one, is 
to resign oneself to confusion about 
the contents of a field with no organ- 
izing principle and no boundaries 
except those set by personal prefer- 
ence. 
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METTLER, F. A. (Ed.) (The Colum- 
bia Greystone Associates, Second 
Group.) Psychosurgical problems. 
New York: Blakiston, 1952. Pp. 
xii+357. $7.00. 


This book is a sequel to the one pro- 
duced by the original Columbia Grey- 
stone group, titled “Selective Partial 
Ablation of the Frontal Cortex,” 
1949 (cf. Psychological Bulletin, 1951, 
48, 185 ff.). It has a number of 
avowed purposes: (a) to compare the 
less commonly used psychosurgical 
procedures involving cortical venous 
ligation, thermocoagulation, thala- 
motomy and transorbital lobotomy; 
(b) to explore the value of new psy- 
chometric tests in assessing clinical 
status; (c) to evaluate the biological 
effects of transorbital lobotomy; (d) 
to report the status of patients, 
studied in the first project, two years 
or more after their operation; and 
(e) to find out why psychosurgery was 
followed in the first project by re- 
covery in 20 per cent more of the 
cases than for a control group. Simi- 
larly to the first project, the second 
one is the product of many hands 
and many different disciplines. The 
administrative burden of coordinat- 
ing so diverse an effort must have 
been considerable, 

This second study was beset by 
many problems. The criteria for the 
selection of patients were so stringent 
that, even after some relaxation, 
disconcertingly small numbers of 
cases remained in the critical groups. 
There were 27 operatees and 6 con- 
trols in this study. Of the 27 opera- 
tees, venous ligations were performed 
on 12, transorbital lobotomies on 9, 
thalamotomies on 2, thermocoagula- 
tion on 2, topectomy after lobotomy 
on 1, and enlargement of cortical 
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ablation on 1. All of the 33 cases were 
schizophrenics. 

Not only was the control group 
small, but for reasons apparently 
beyond the control of the study, it 
was poorly matched with the oper- 
ated group. Advance : prognostic 
ratings on a four-point scale were pro- 
vided for 31. The average rating 
for the 6 control cases was 1.8 an 
for the 25 operatees 2.8. The con- 
trol group, then, initially appeare 
to have a better chance for recovery: 
In addition, the IQ of the operate 
group was 80.8 with a range of ; 
to 114, whereas the IQ of the con 
trol group was 100.3 with a range ° 
83 to 115. The incidence of recov 
was small for the entire group; One 
two of the operatees and one of t i 
controls was considered well enoug 
to warrant parole. 5 4 

Bicbenditny Gernesies of psychomet 
ric tests were administered at fou 
different times, two preoperative, or 
proximately 60 days and 30 days E 
fore the operation, and two P30 
operative, ranging from ten to the 
days after. The tests included i 
Wechsler-Bellevue, the P Fe est 
Maze, the Weigl sorting test and ed 
of incidental memory, verbal fune- 
tions, shifting set, vestibular ae 
tion, and olfaction, among vered 
others. During the period on 
by these examinations little 5 was 
amelioration in mental aa ps” 
evident. Performances on ti study 
chometric examinations in OT i o 
bear no identifiable relations 
ultimate clinical status. 

In spite of these moa effort “ 
lems working against t the result 
reduce the ambiguities v a aes 1 
the study has considerab ra nding 
begin with, the activities 2 


ob: 
other P to 
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of all the disciplines are carefully 
documented. Many new tests were 
tried and some of them provide prom- 
ising leads for further development. 
Even with the small number of cases 
involved, the evidence is quite con- 
vincing that the various psychosurgi- 
cal insults immediately impair many 
Psychometric and psychophysiologi- 
cal performances. However, with 
very few exceptions, the manifesta- 
tions of impairment disappear with 
time, Among the exceptions to this 
d were the inability to benefit 
from retesting on the Wechsler- 
cllevue performance scale and on 
the Porteus Maze test. 
hese exceptions are so few in 
Comparison to the number of tests 
Used as to lead the authors to general- 
ize that all the psychological test 
Performance changes resulting from 
Psychosurgery are nonspecific and 
transitory (p. 315). While such a 
Conclusion stretches by only a little 
e description of the findings of the 
Study, the magnitude of the testing 
effort may encourage many to believe 
geet the psychosurgical procedures 
re without some irretrievable cost 
© the Personality organization and 
tener™ance capabilities of the pa- 
that i it is interesting to point out 
US question was neither asked 
he Investigators nor was a suit- 
as gp perimental design incorporated 
EA le study to provide a definitive 
take ns While the authors usually 
ts e conservative position that 
E pridy merely provides no evi- 
font such a cost, they are con- 
dis | with the paradox that such 
r po aave been reported elsewhere 
ne ients with frontal lobe lesions 
the Ae ha sie by psychosis. Note 
Owing quotation: 


The ; 

intel pdng of no permanent loss in 

of aie suce Tesulting from psychosurgery 
Se varieties has been confirmed. 
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Indeed the puzzling question at the pres- 
ent instant is why nonspecific injury, 
such as gunshot wounds, pathology of 
the frontal lobes (neoplasms) or trans- 
lateral frontal lobotomy (involving the 
agranular cortex) is frequently attended 
by a permanent loss of some part of 
intellectual efficiency as evidenced by 
intelligence tests. No simple or apparent 
explanation of this discrepancy is avail- 
able (p. 314). 


The reviewer believes that the 
paradox is explicable in terms to 
which the investigators make only 
passing reference. They recognize 
that the preoperative test perform- 
ances of the operatees and the initial 
test performances of the control 
group were handicapped by psycho- 
sis. It will be recalled that the aver- 
age IQ of the operated group before 
psychosurgery was 80.8, the range 55 
to 114. The scores of the operatees 
before psychosurgery appear to be 
unduly depressed. The authors, in 
another context, take cognizance of 
such a possibility in the statement: 


+. it is apparent that the changes due 
to recovery from psychosis are mainly 
if not entirely in the realm of affective 
attitudes, loss of anxiety, decrease in 
complaints and the like. These affective ~ 
attitudes probably interfere with the quality 
and quantity of performance in most of 
the psychologic tests that have been employed 
in both this and the previous study. . . (p. 
278, italics mine). 


They then justify ignoring this im- 
portant fact in the evaluation of their 


findings by continuing with the state- 
ment: 


-.. but that interference has affected 


the operated and control groups alike 
(p. 278). 


To be sure, the interference initial- 
ly may have affected the operated and 
control groups alike, but did they af- 
fect them equally after the operation? 
We may suspect that for many pa- 
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tients the surgical procedures mini- 
mized the influence of “interfering 
affective attitudes” of the psychosis 
in greater or lesser degree. This 
effect could well obscure performance 
impairment expected from brain dam- 
age and reported in cases uncompli- 
cated by functional psychoses. For 
these reasons, the finding that the 
varieties of psychosurgery used in 
this study resulted in “no permanent 
loss in intelligence” may be true only 
for a schizophrenic population, and 
-at that for one with the age and insti- 
tutionalization characteristics closely 
resembling the one studied. 

Of course, the foregoing consider- 
ations are speculative, but in view 
of the conflict between these Grey- 
stone findings and those contained in 
a substantial literature on frontal 
lobe damage it would be premature 
to conclude from the present study 
that the psychosurgical procedures 
utilized will not permanently impair 
psychological performances. The re- 
viewer fears that the very consider- 
able amount of effort which has been 
invested in this study will lend weight 
to the premature conclusion and en- 
courage the extension of psychosurgi- 
cal procedures to a wide variety of 
psychiatric categories on the un- 
established premise that they can do 
no permanent harm. 

JosrpH E. BARMACK. 

College of the City of New York. 


Wotrr, CHARLOTTE. The hand in 
psychological diagnosis. New York: 
Philosophical Library, 1952. Pp. 
xv+218. $7.50. 


The clinician who approaches this 
work with the anticipation that he 
will find a careful, objective analysis 
of diagnostic indicators and a scien- 
tific evaluation of their predictive 
limits will be disappointed. Nor will 
he find its theoretical treatment par- 
ticularly stimulating since it is based 
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' 
on a vague and outmoded “faculty’ 
psychology. A brief quotation may 
illustrate: “This use of the fore- 
finger transmits the human faculty 
of discrimination, which is an essen- 
tial quality of intelligence.” The book — 
unfortunately is “clinical” in the out- 
dated, derogatory sense of the term. 
WiiuraMm A. HUNT. 


Northwestern University. 


BERGLER, EDMUND. The superego. 
New York: Grune & Stratton, 
1952. Pp. x+367. $6.75. | 


Writing a review of a psychoan® 
lytic book that purports to be scien- 
tific involves pronounced occur 
tional hazards, particularly when i 
author has posted clear warning ar, 
concerning the unconscious mony 
tions of writers, reviewers, and scl 
tists. However— ate 

In The Superego, Bergler omer. 
izes and sharpens his psychoanaly'™ 
thinking of the last twenty yng | 
and presents numerous wide-ran | 
and depth-centered theoretical © A 
structs. He valiantly attempt yi 
go even deeper than the usual P® 
choanalytic probing, and to uncos 
not merely human defenses and rade 
tances, but what he calls the 
fense against a defense.” tions 

Beginning with the assump rom 
that “restrictions emanating "nd — 
the superego... . are biologics o uni | 
that “psychic masochism 1S perg" 
versal human ‘trait, ” Dr. pto” | 
insists that “every neurotic SY™F ghe 
has a five-layer structure, OM, de 
unconscious defense against qu cl 
fense becoming visible. The ao gesi 
is: (1) unconscious wish € ; (3) 
(2) superego objects (Veto 7 incom , 
first defense is presented Ae ont | 
scious ego; (4) superego obj fen? í 
more (Veto #2); (5) secot ious eB 
is presented by the m ant cri? p 
guilt is accepted for the $ chic sU 
reverberations reach the P 
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face, cloaked in rationalizations. The 
conflict is unconscious, of infantile 
origin and repetitive. The end result of 
the infantile conflict is always oral- 
masochistic. Every neurosis repre- 
sents a rescue-attempt from the oral 
danger” (p. 64). 

This five-layer structure is then 
used by Bergler to explain such hum- 
an behavior as creative writing, 
Cynicism, hypocrisy, pessimism, opti- 
mism, pessimo-optimism, wit, self- 
Pity, silence, talkativism, inhibition, 
exhibitionism, raconteurism, thisism, 
Laoi and, at least by implication, 

chen sinkism. That there might 
aenal} be some conscious or one- or 

“layer unconscious reasons why 
People should be or do anything 

latever, Bergler does not admit. 

¢ver a man to mince words or 
oot a dogmatism, Bergler not 
they Outjuggles the Freudians at 
Si r ae ea depths, but frequently 
eae his own italics: “The end 
= of the infantile conflict in 
ne Neurosis is exclusively stabiliza- 
: aon the oral rejection level which 

e basis of psychic masochism” 
4 “Every joke, in short, has 
inner conscience” 
- “The severity of the super- 
Inner torture machine—is 
been Meade because no method has 
the oe can be, invented to shorten 
chilg” Uration time of the human 


Mes evidence, it may be asked, 
his ee ie present to substantiate 
Ba ponte alee hypotheses? As far 
ive tesa determined from inten- 
evidences A of The Superego, no 
entary ut: (a) a handful of frag- 

en illustrations with in- 
autho ons clearly slanted by the 
novels? i several references to 
ies, as Plays, poems, and biograph- 
terpretati equally controversial in- 
charmin ions by Bergler; (c) some 
8 but dubiously relevant 
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anecdotes; and (d) several direct and 
implicational appeals to the author- 
ity of Sigmund Freud. About Berg- 
ler’s hypotheses two more alternate 
hypotheses may be offered: (a) that 
they constitute brilliant insights into 
the innermost reaches of the human 
personality; or (b) that they do not. 
If there is any scientific evidence to 
support the first of these alternatives 
it is not presented in The Superego. 
ALBERT ELLIS. 
New York City. 


VICTOR, F. Handwriting. Springfield, 
Ill.: Charles C Thomas, 1952. 
Pp. xi+149. $4.00. 

REVIEWED BY 
WERNER WOLFF 
Bard College 


The fact that since 1947 a major 
study on handwriting has been pub- 
lished each year by a psychologist 
indicates that American psycholo- 
gists become more and more inter- 
ested in handwriting as a diagnostic 
tool. Although graphodiagnostics in 
Europe overshadows any other kind 
of psychodiagnostics, such as the 
Rorschach, paper-and-pencil testing, 
or questionnaire inquiry, graphology 
found great resistance in the United 
States. One of the reasons was that it 
had lent itself too much to a mixture 
of basic graphological observations 
with speculative theories on person- 
ality. 

For the first time Victor makes the 
important point that basic psycho- 
logical observation, which he calls 
“basic graphology,” is a science of 
objective observation and can be 
independent of all graphological 
theories which, though interesting 
for any theory of personality, belong 
to what he calls “applied psychol- 
ogy.” It is the opinion of the present 
reviewer that the author would have 
better used the term ‘‘applied graph- 
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ology” instead of ‘‘basic graphology,” 
and “theoretical graphology” instead 
of “applied graphology.”’ 

Victor calls handwriting a person- 
ality projection, considering the let- 
ters as somewhat similar to an ink- 
blot. Although, as the present re- 
viewer observed, letters may become 
a screen for even a projection of 
images, handwriting seems to him an 
expression rather than a projection. 
As a direct expression of inner mo- 
tions in outer motions, handwriting 
is a graphogram, more similar to an 
electroencephalogram than to a 
Rorschach inkblot. 

Handwriting is the recording of 
inner psychological movements, of 
which Victor considers as the basic 
ones release, tension and output of 
energy. He compares in a suggestive 
way these different forms of rhythm 
with rhythmical forms in poetry. 

On one hand, the author makes the 
point that handwriting as a dynamic 
movement does not allow any fixed 
correlation between graphic forms and 
personality traits. On the other hand, 
he tries to establish a correlation 
between handwriting and constitu- 
tional types according to/Sheldon. 
The author should have elaborated 
upon this double aspect. Handwrit- 
ing is both form and expression, 
frozen gesture and flowing motion, 
and it is from the relationship of 
both that the personal equation re- 
sults. 

Victor’s book presents a good con- 
densation of graphological concepts. 
However, it does not present any 
new observations and does not em- 
phasize enough the need for grapho- 
logical experiments and for a sys- 
tematic correlation between elements 
of graphic expression and definable 
temperamental, clinical, and profes- 
sional entities. The author’s justified 
call for a basic graphology can be 


BOOK REVIEWS 


solved only if basic graphological 
elements can be correlated with 
basic mental and emotional patterns 
to be formulated by a scoring system. 
This, ultimately, will make graphol- 
logy the most important psychodiag- 
nostic instrument because the 
nosis by handwriting is the only too! 
which does not require the client $, 
or patient's, presence, and the diag- 
nosis deals with the direct personality 
record itself, without using any fom 
eign material such as inkblots A 
picture cards. With the propa 
technique it will take the least effo 
for a major output. 


REVIEWED BY 
Jurian B. ROTTER 


Ohio State University 


Most serious students of project D 
methods of personality measurem® s 
would at least concede that if fact a 
of handedness, conditions of ve. 
pling, and special training are cot 
trolled, better than chance relat! 
ship may be found between $0! 
aspects of handwriting and shel | 
aspects of other motor tasks. ‘ 


i iting 
might also agree that hand WA 


may reveal at a better than © edu- 
level such characteristics as ak o 
cational attainment or experien e 1y 
the subject. In some cases ae 

individualistic writing may al 2 ined 
the “diagnosis” of some gene! arat 
and significant personality ©" jw: 
teristics. Speaking generally: ave 
ever, American psychologist t 

refused to accept the he u e 
handwriting may be confident) zli 
as an efficient, reliable, 2T per 
method of predicting significa 


jve 


s pif 
sonality variables. Victor soe ty ae 
goal for this book to promore | use 4 
wide, serious and ener ount 
handwriting analysis in t™ 

as it enjoys abroad” (p. 3)- 
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The author feels that part of the 
handicap of graphology has been 
that it has been tied too closely to 
various conflicting schools of psy- 
chology, and he advocates a separa- 
tion of what is “basic” graphology 
from “applied” graphology. He sees 

andwriting as a kind of recorded 
thythm, and stresses movement con- 
cepts as opposed to a static graphol- 
°gy which deals with signs, the shape 
of specific letters, etc. The movement 
of the hand on or above the paper, 
connectedness, and relationship of 
aes are of major importance. 
moadwriting analysis deals for the 

St part with these characteristics 
ca ovement, pressure, direction, 
idea the symbolism of space. Some 
of Ng the nature and implications 
in A type of analysis may be ob- 

n from the following quotations. 
Te € paragraphs below the author 
ealing with the problem of depth 


qT . 
m, using an analogy of a water 
current. g sy 


ae the stream, and with it the 
orders may become sluggish. Their 
letters Heke no longer sharp, The written 

A Show fringes on one or both sides 


“1 Py s F 
pee 6a), as if written on blotting 
through Ust as the water runs slowly 


bed orb meadows and swamps, without 


oses oe the life stream of the writer 
“directed Intensity, its liveliness and 


energy.” Having lost its aim 
“comes Wasted. 


1 i . 
abe ton of the river’s path is recog- 
Bone ( the water itself, the energy, is 
le dry gullies in the summer 


€sert ed 
simulat andwriting analogous to this 
ciently ‘illed ets its borders insuffi- 
i ; ed with i 

t (Figure 8i). ink, or even bare of 

SA 

in its k ne the river may find a dam 
be da ath, Similarly, handwriting can 


Pen Witte up by sudden stops of the 
tense ae retard the forward movement 
however ythm), When the dam breaks, 

> the suddenly released energy 


a 
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of the river as well as of the emotions will 
cause untold, unforseeable damage. 
Heavy, suddenly-stopped strokes always 
carry in them the danger of a break, of 
eruption and devastation (p. 47). 


In dealing with the problem of 
direction the author has the following 
to say: 


Where the writing starts, the mind 
symbolically or unconsciously experi- 
ences the beginning, the origin; and ori- 
gin stands for the Mother. The beginning 
becomes the past just as soon as the 
writer leaves it on his way forward. He 
moves away from the past into. the 
future. 

The left side, then, represents the past. 
“Mother” and “left” become inter- 
changeable. To live, in the Occidental 
way of thinking, means to keep moving 
forward, toward action, freedom and 
independence: we move to the right. 
But at the rightis found the antithesis of 
the mother, he who represents all these 
characteristics: Father. The right side, 
thus, becomes identified with the father. 
These images, of father and mother, in- 
fluence everyone's life, and their effect 
on the writer's personality finds its ex- 
pression in a greater or lesser tendency to 
favor the left or right (p. 52). 


Applied graphology applies the 
principles of handwriting analysis 
to any of several personality theories 
or problems primarily on the basis 
of analogy. A sample case of grapho- 
logical analysis is made, and this is 
translated into personality descrip- 
tions in terms of the constructs of 
Jung, Freud, Horney, and Sheldon 
with equal facility. In discussing 
applied graphology, although Victor 
defends the graphologist’s difficulty in 
determining sex (which, after all 
shouldn’t be difficult since attitudes 
toward father and mother should at 
least be related to sex) he does imply 
that graphology can contribute to 
the diagnosis of a great many prob- 
lems providing the referrer states 
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clearly the problems which he wishes 
to be answered. The quotation below 
illustrates some of the potential range 
of usefulness of handwriting: 


All questions must be precise; the analyst 
should know whether he is to search for 
criminal tendencies, for instance, or for 
neuroses, psychoses, or whatever. If 
a doctor wishes to know whether the sub- 
ject is a “bleeder” (hemophiliac), he 
must at least supply to the analyst 
the characteristics of this particular dis- 
ease, and if the doctor wishes informa- 
tion on the progress of a treatment he 
must be prepared to give all pertinent 
facts. Even if the graphologist cannot 
give a diagnosis, he will be able to point 
out symptoms that may be conclusive 
enough to the medical man (p. 92). 


As to the verification of all this, the 
author does not believe that much is 
to be obtained from ‘mass experi- 
mentation” and even when stating 
that the relationship of middle, 
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lower, and upper zones should be 
balanced in a 1:1:1 ratio which would 
be the proportion of idealism, to 
judgment and feeling, to instinct, he 
states that this ratio cannot be ex- 
pressed in inches but that the an- 
alyst’s eye must be trained to recog- 
nize it in the script. Since the author 
does not feel that it would be profit- 
able to come to grips with the Amert- 
can tendency to insist upon objectiv: 
ity, quantification and experimenta 
tests, it is the reviewer's impression 
that this book will fail in its goal 0 
obtaining wide acceptance of ham 

writing analysis in this country he 
should be said in all fairness to t 'g 
author, however, that the reviews" | 
handwriting reveals a veritable on 
anza of pathologies and prodi 
considerable aggression in his sec 4 
tary. For the reviewer, the AYE 

writer was a wonderful invention: 
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A Proper but cumbersome title for 
this article would be “The History of 
the Availability of Consciousness to 

servation in Scientific Psychol- 
an If conscious experience can be 

aid to exist, then the question arises 
ad n whether modern psychology 
a not to take into consideration 
do pi as indeed it used always to 
id hus my paper might even be 
ona What Became of Introspec- 
_ One common answer to that 
oe would be that introspection 
Sn pale viable and so gradually be- 
Ning ee Another answer, how- 
s ve that introspection is still with 
aliäse "g its business under various 
~ S, of which verbal report is one. 
alure A statement about the 
mately X introspection is approxi- 
which Bane of that introspection 
Comet ened under Titchener at 
latter nh 1900-1920, whereas the 
inivbapeae i about camouflaged 
odern ion is accepted by the 
ctice Positivists who hold that the 
Pt of conscious experience has 

y when it is defined 


DUALISM 


sciant belief in the existence of con- 
as philo ind in man is very old, as old 
in the Sophy and as old as the belief 
immortalia o tality of the soul, the 
i alty of that part of a person 

has eee his mortal body. Thus it 
Scious | © about that something con- 
S usually one term in a dual- 


D 


ism, like mind vs. matter, the rational 
vs. the irrational, or purpose vs. 
mechanism. There have been psycho- 
logical monists, like La Mettrie (44), 
the materialist, who argued in 1748 
that man is a machine and who got 
himself consequently into theological 
trouble, but even he was more con- 
cerned with reducing to their bodily 
bases the mental states that dualism 
had already established than in de- 
scribing man without benefit of 
dualism. 

Inevitably the doctrine of im- 
mortality and the old-time impor- 
tance of theology played a role in 
psychology. The words for soul and 
mind are not distinguished in French 
and German (l'âme, Seele) nor are the 
Greek and Latin words (psyche, 
nous; anima, mens) as distinct as the 
English translations. It was the 
faculty of reason that carried with it 
the right to immortality, and Des- 
cartes, a devout Catholic, gave men 
rational souls, made of unextended 
immortal substance, and maintained 
that animals are mortal irrational 
automata (20). Thus Descartes be- 
came an important ancestor in both 
the dualistic (conscious, introspec- 
tive) line of descent, and in the ob- 
jective (mechanistic, reflex, tropistic) 
line. 

British empiricism fixed dualism 
and the concept of consciousness 
upon psychology. Locke, Berkeley, 


Hume, Hartley, Reid, Stewart, 
Thomas Brown, the two Mills, and 
169 
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Bain, all were concerned in different 
ways with how the mind gets to 
know about the external world. Thus 
they recognized the basic mind- 
matter dichotomy. Presently there 
came also into the hands of these 
philosophers the doctrine of associa- 
tion which dealt with the synthetic 
relations among the items of mind or 
consciousness (8, pp. 157-245). There 
never was—nor is there now—a good 
word for this immaterial term of the 
mind-matter dichotomy. James was 
complaining about that in 1890 (32, 
I, pp. 185-187). Mostly the word 
was either mind (Seele) or conscious- 
ness (Bewusstheit). Nineteenth-cen- 
tury psychology formulated the 
dichotomy as psychophysical paral- 
lelism, and that doctrine was so 
firmly impressed upon psychological 
thinking that the American opera- 
tional revolution of the present cen- 
tury came about only with the 
greatest difficulty. 

It would not be profitable to go 
into great detail here about the his- 
tory of the belief in what we are 
calling consciousness. The existence 
of consciousness seemed for many 
centuries to be an obvious immediate 
datum, the basic undeniable reality 
of one’s own existence. ‘Cogito, ergo 
sum,” said Descartes. James summed 
the matter up (32, I, p. 185): 


Introspective Observation is what we 
have to rely on first and foremost and al- 
ways. The word introspection needs 
hardly to be defined—it means, of course, 
looking into our own minds and reporting 
what we there discover. Every one agrees 
that we there discover states of conscious- 
ness. So far as I know, the existence of 
such states has never been doubted by 
any critic, however skeptical in other 
respects he may have been. That we 
have cogitations of some sort is the in- 
concussum in a world most of whose other 
facts have at some time tottered in the 
breath of philosophical doubt. All people 
unhesitatingly believe that they feel 
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themselves thinking, and that they dis- 
tinguish the mental state as an inva 
activity or passion, from all the objec 
with which it may cognitively deal. ‘al 
regard this belief as the most fundamen 
of all the postulates of Psychology a 
shall discard all curious inquiries a He 
its certainty as too metaphysical for t 
scope of this book. 


In general the philosophers, phys! 
ologists, and physicists who foun “a 
the new experimental psychology ™ 
1850-1870—Fechner, Lotze, He 
holtz, Wundt, Hering, Mach, aa 
their associates—were psychophy’ i 
cal parallelists who would have § (8, 
scribed to this view of James the 
pp. 261-356). Psychology—eve" 
new “physiological psychology n- 
was essentially the study of a 
sciousness, and its chief method ¥ i 
introspection. Physiology camai in 
because these parallelists believe sai 
“no psychosis without nean us 
(Huxley’s phrase, 30, 1874) an e 
could employ the apparatus ote 
physiological laboratory to a a 
stimuli and to record the effec 
neural events. r 

About introspection (innere wa 
nehmung) there was, however, ‘ of 
question. There is a long histo 
opinions on the manner in whic > 
mind observes its own processes, ato 
that begins with Aristotle an4 zeje 
and carries on to the present. ight” 
has abstracted the views ° Fy 
four writers on the subjec ‘A 
Aristotle to the beginning 
present century (21, IH, pP; icis 
1742). Locke, founding emp, , the 
held that all ideas—that is to from ok 
contents of the mind—come ‘hich 


H E sation, n 
perience either by sen io e$ 


which 


ca 
an 
Beak 
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as a process subject to error. The 
belief grew up that to have conscious 
experience is also to know that you 
have it, and thus ultimately Wundt, 
basing his new systematic physiologi- 
cal psychology upon British empiri- 
cism, defined introspection as im- 
mediate experience (98, pp. 1-6). 
The facts of physical science, he 
thought, are mediated and derived by 
inference from immediate experience, 
which in and of itself is immediately 
Siven and constitutes the subject 
matter of psychology. This view 
Suggests that Wundt thought that 
introspection cannot lie, but actually 
age Was an inconsistency there, for 
i e Wundtian laboratory put great 
Mphasis upon training in introspec- 
ive observation and in the accurate 
€scription of consciousness. 

Tentano wrote in 1874: “The 
are nomena inwardly apprehended 
Be true in themselves. As they ap- 
te ++. SO they are in reality. Who 
at n can deny that in this a great 
$ Periority of psychology over the 

Ysical sciences comes to light?” 
view a Pp. 131-203). Against this 
eelis ganes remarked: “If to have 
medias or thoughts in their im- 
cradle w, Were enough, babies in the 
fallible se be psychologists, and in- 
sical object (32, I, p. 189). The clas- 
quacy of t on to the ipso facto ade- 

Uguste 
Positivism 
lon, bein 
Would al 
YOSpecti 


reat 
(17 


ne immediate was raised by 
Comte, the founder of 
» who noted that introspec- 
& an activity of the mind, 
Ways find the mind in- 
ng and never engaged in the 
: Variety of its other activities 

P: 64). Actually Comte’s argu- 
however, much more than 
ble, which could have been 
TOspectis by the statement that in- 
merely n is not a procedure but 
edge, y e recognition that knowl- 
edge. Co en given, exists as knowl- 


mte was complaining, as did . 


a 
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twentieth-century behaviorists, that 
introspection is unreliable, that it re- 
sults in descriptions which often can- 
not be verified, and that in many 
other ways it fails of the positive 
character that science demands. 

J. S. Mill answered Comte’s quibble 
by asserting that introspection is a 
process and requires training for re- 
liability. It is not strictly immediate, 
Miil thought, for it involves memory 
—immediate memory, perhaps; yet 
immediate memory is not the datum 
itself and comes with a chance for 
error in it (53, p. 64). On this whole 
matter, see James’ excellent discus- 
sion (32, I, pp. 187-192). Mill’s 
point is reinforced by the modern 
realization that it is almost impos- 
sible to distinguish between anes- 
thesia and immediate anterograde 
amnesia: a man whose memory lasts 
only one second is so crippled in 
capacity for introspection as to be 
practically as unconscious as any 
reacting organism or machine. 


CLASSICAL INTROSPECTION 


We may regard that introspection 
as classical which was defined by 
fairly formal rules and principles and 
which directly emerged from the 
early practices in Wundt's laboratory 
at Leipzig. Of course, there were no 
immutable rules for introspection. 
The great men kept disagreeing with 


-one another and changing their minds. 


Nevertheless there was a body of 
opinion which was in general shared 
by Wundt, by Külpe before he left 
Leipzig, by G. E. Müller at Göttingen, 
by Titchener at Cornell and by many 
other less important ‘“‘introspection- 
ists” who accepted the leadership of 
these men. Stumpf at Berlin held to 
less constrained principles, and 
Kiilpe’s later doctrine of introspec- 
tion after he had gone to Wiirzburg 
was opposed by Wundt and Titchener, 

Classical introspection is the com- 
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mon belief that the description of 
consciousness reveals complexes that 
are constituted of patterns of sensory 
elements. It was against this doc- 
trine that Külpe at Würzburg, the 
behaviorists under Watson and the 
Gestalt psychologists at Wertheimer's 
initiative revolted. Introspection got 
its ism because these protesting new 
schools needed a clear and stable con- 
trasting background against which to 
exhibit their novel features. No pro- 
ponent of introspection as the basic 
method of psychology ever called 
himself an introspectionist. Usually 
he called himself a psychologist. 

Wundt, undertaking to establish 
the new psychology as a science, 
turned to chemistry for his model. 
This choice landed him in elementism, 
with associationism to provide for 
synthesis. The psychological atoms 
were thus sensations and perhaps 
also feelings and images. The psy- 
chological molecules were precep- 
tions and ideas (Vorstellungen) and 
the more complex combinations ( Ver- 
bindungen). Because Wundt changed 
his views from time to time about 
images and feelings, the sensation 
became the example of the sort of 
stuff that appears in a good descrip- 
tion of consciousness. Thus, half a 
century later, we find Titchener con- 
cluding that sensory is the adjective 
that best indicates the nature of the 
contents of consciousness (85, pp. 
259-268). In this way Wundt fixed 
both elementism and sensationism 
upon introspection, and introspec- 
tionism in the proper laboratories 
always yielded sensory elements be- 
cause that was “good” observation. 
It seems reasonable to suppose that 
laboratory atmosphere and local cul- 
tural tradition did more to perpet- 
uate this value than did any pub- 
lished admonitions about observa- 
tion. 


Although Wundt defined the sub- 
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ject matter of psychology as 1m- 


mediate experience (97; 98, pP- 1-6); 

he did distinguish introspection 
(Selbstbeobachtung) from inner ee. 
ception (innere Wahrnehmung). Inne 
perception might be self-validatins: 
but it was not science. Wundt n 
sisted on the training of observem 
Even in the reaction experimen 
Leipzig observers had to be trained 
to perform the prescribed acts 17 Pa 
ception, apperception, cognition, A 
crimination, judgment, choice, e, 
the like, and to report when CO 
sciousness deviated from what re 
been called for. Thus it is said 2 | 
no observer who had performed : ; 
than 10,000 of these introspectl¥ 
controlled reactions was suitaD ee 
provide data for published rE ttn 
from Wundt’s laboratory. “dea 
Americans, like Cattell, had the } b- 
that the minds of untraine rt 
servers might also be of interes 
psychology, and later a bitter d be 
quarıel on this matter develope “ig, 
tween Baldwin and Titchener v's 
pp. 413 f., 555). For all that, Wunn 
notion of what constitutes prop. eral 
trospection was much moré r he 
than is generally suppose® p fof 
left room in formal introspect? ort 
retrospection and for indirect re ect 
He was much less flexible 1” re gor) 
of the elements and their se 
nature. 

What happened nex 
tion was the acceptance O 
ception that physics anc Pp 
differ from each other 1? 1 ; 
view but not in fundamenta tha, 
rials. Mach in 1886 ars" Hy 
experience (‘sensation 48 | 
ject matter of all the scie ; 
and Avenarius a few years 
psychology views expe?’ 
pendent upon the functii d 
nervous syste 
“System C”) and P 
pendent of the action 


A HISTORY OF INTROSPECTION 


system (3). Presently, after the two 
men had agreed that they agreed, 
they had great influence upon Kiilpe 
and Titchener who were both then at 
Leipzig. In his textbook of 1893 
Kiilpe accepted this distinction by 
Point of view (41, pp. 9-13), but 
Titchener is the person who em- 
Phasized it most. In 1910, he was 
Saying that the data of introspec- 
tion are “the sum-total of human 
€xperience considered as dependent 
Upon the experiencing person” (79, 


Pp. 1-25), and later he could write 
the formula: 


Introspection = psychological 
(clear experience report), 


whi : i i 
hich means that introspection is 


Substitute physical for psy- 
ih al, and you have the formula 
Vi omen The stock example for 
7 ection is the illusion, the case 
TR „Perception differs from stimu- 
E A a in some respect, For per- 
i are erence is regarded just as 
ceiving an dependent upon the per- 
thus they the perceiving person and 
For the Ction of his nervous system. 
ject, pi Ysical account of the ob- 
abstracted fr the perceiver must be 
aes d from and the physicist has 
Physical measurement and other 

is i A technics, Titchener held to 
his lif inction by point of view all 

Se (85, pp. 259-268). 

Psychoie Külpe who split Wundt’s 
on Pei atom, analyzing sensa- 
pendent four inseparable but in- 
Eva inte Y Variable attributes: qual- 

n (44 Nsity, extensity, and dura- 
helq mS Pp. 30-38). Titchener later 
tighten this view which served to 
constrain net than to loosen the 
SPective S of atomism upon intro- 

Psychology (6, pp. 17-35). 
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One of the most thorough discus- 
sions of introspection was provided 
by the erudite G. E. Miiller in 1911 
(55, pp. 61-176). Müller was more 
liberal than Wundt and left room for 
all the indirect and retrospective 
forms of introspection. Being pri- 
marily interested in the application 
of introspection to memory, he dis- 
tinguished, for instance, between the 
present recall of the past appercep- 
tion of a past event and the present 
apperception of the present recall of 
a past event, an important distinc- 
tion, since present apperception can 
be interrogated as to detail whereas 
past apperception has become fixed 
and no longer subject to exploration. 

It was Titchener who placed the 
greatest constraints upon introspec- 
tion by his requirement that the 
description of consciousness should 
exclude statements of meaning. At 
first Titchener had perception in 
mind and called the report of mean- 
ings the stimalus-error, insisting that 
trained observers by taking the psy- 
chological point of view would de- 
scribe consciousness (‘‘dependent ex- 
perience’) and attempt no state- 
ments about the stimulus-objects 
(‘independent experience” as given 
by the point of view of physics) (5; 
79, pp. 202 f.). After Kiilpe had 
claimed to find imageless (non- 
sensory) thoughts in the conscious- 
nesses of judgment, action, and other 
thought processes, Titchener broad- 
ened his criticism to an objection 
against the inclusion of any meanings 
at all in the data of introspection 
(80). He was arguing that straight 
description (Beschreibung, cognitio 
rei) would yield the kind of sensory 
contents that had become standard 
in classical introspection, and that 
inferences about conscious data 
(Kundgabe, cognitio circa rem) are 
meanings which do not exist as do 
the observed sensory processes (81, 
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82). Thus his psychology has even 
been called existential psychology, be- 
cause he believed that the meanings, 
occurring as inferences, lack the 
positive character of sensations and 
images, the existential data (85, p. 
138). 

It was never wholly true that in- 
trospection was photographic and 
not elaborated by inferences or mean- 
ings. Reference to typical introspec- 
tive researches from Titchener’s lab- 
oratory establishes this point (28, 
58, 25, 64, 59, 16, 31). There was too 
much dependence upon retrospec- 
tion. It could take twenty minutes to 
describe the conscious content of a 
second and a half and at the end of 
that period the observer was cudgel- 
ing his brain to recall what had 
actually happened more than a 
thousand seconds ago, relying, of 
course, on inference. At the Yale 
meeting of the APA in 1913, J. W. 
Baird with great enthusiasm arranged 
for a public demonstration of in- 
trospection with the trained ob- 
servers from his laboratory at Clark, 
but the performance was not impres- 
sive. Introspection with inference 
and meaning left out as much as 
possible becomes a dull taxonomic 
account of sensory events which, 
since they suggest almost no func- 
tional value for the organism, are 
peculiarly uninteresting to the Ameri- 
can scientific temper. 

Classical introspection, it seems to 
me, went out of style after Titchener’s 
death (1927) because it had demon- 
strated no functional use and there- 
fore seemed dull, and also because it 
was unreliable. Laboratory atmos- 
phere crept into the descriptions, 
and it was not possible to verify, 
from one laboratory to another, the 
introspective accounts of the con- 
sciousnesses of action, feeling, choice, 
and judgment. It is not surprising, 
therefore, that Kiilpe, Watson and 
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Wertheimer, all within a decade 
(1904-1913), reacted vigorous 
against the constraints of this ideal 
istic but rigid pedantry. 


DESCRIPTION OF THE IMPALPABLE 


What came to be called systemalié 
experimental introspection develo 
at Würzburg in 1901-1905 Wi 
Kiilpe’s leadership (8, pp- air 
433-435). Külpe, influenced ! 
Titchener toward positivism 10 
Mach, had gone from Leipzig E 
Würzburg with the conviction 
experimental psychology ou 
something about thought. 
experimental psychology could han 
sensation, perception an 
and Ebbinghaus in 1885 
memory to its repertoire. 
had said that thought cou 
studied experimentally, but 
positivist, was convinced that 
had to do was to get observers i 
ing under controlled conditions the 
then have them introspect upo” 
thought process. E 

There followed a brilliant series ot 
papers by Kiilpe’s students: 


The new 


adde 
had ‘ndt 
1d not Pe 
Külpe ê 
all you 
think 


and Orth on association oan 
Marbe on judgment (1901), Ought | 
feeling (1903), Watt on eae! 
(1905), Ach on action and te), 


(1905). Every one of these invested 
tors found what we have ate 
classical introspection ipade i ull 
his problem. Mayer and Or ins F: 
describe the associated | SE u 
images that run on in thin a am 
could discover from introspec. ect” 
clue as to how thought a fou” 
toward a goal (50). Mar ig te 
judgments forming readily ope 
of images, but got from ee ws 
no hint as to how or why = ort ‘4 
formed (49). Feeling — he K 
introspective analysis a” ter™ fot 
obliged to invent a va he af of 
scious attitude, to descr!” = did n 

tive life Certainly feeling 


/ 


ght to d0 | 


d reaction, 
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appear as sensations or images to his 
observers (60). Watt and Ach 
worked independently and came to 
mutually consistent conclusions. 
Watt, to make introspection more 
efficient, invented fractionation. He 
split up the psychological event 
under investigation into several suc- 
cessive periods and investigated each 
= Itself, thus reducing the amount of 
5 eny and inference that were in- 
olved in the introspective report. 
till the essential in thought eluded 
“ee until he realized that the goal- 
mea Ce of thinking is predeter- 
MaA by the task or instruction— 
oben ufgabe he called it—which the 
ae accepted before the in- 
can oe thought process got under 
Ste re Ach developed the concept 
ribs elermining tendency as the un- 
Somme guide which steers the 
fied Processes along a predeter- 
Proble course to solve whatever 
Salen herria ss is directed upon. 
> “ati aborated fractionation with 
Phrase cope control and coined the 
lace Systematic experimental in- 
ency stare _ The determining tend- 
conscious 1s unconscious, but the 
Seemed + Processes which it directs 
des ribal Ach s observers not to be 
introspect, in the terms of classical 
images oe that is to say, in 
ore invent sensations. Ach there- 
these ya ed the term awareness for 
Consciousme: and elusive contents of 
earned i ess and his observers 
Nesses te describe their conscious- 
Nesseg (u erms of impalpable aware- 
a). nanschauliche Bewusstheiten) 
TI x 
haq dis ürzburgers thought they 
ie vered by introspection a 
ind of mental el 
ewussthess a element, but the 
z er gained the accepted 
Stead 4 s Sensation or an image. In- 
hay, ieee Ureburgers were said to 
and “a vered imageless thought, 
Y persons argued that the 
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school had failed because its finding 
was negative: thoughts were not 
images, but what actually were they? 
Titchener, however, believed he knew. 
He said that these Würzburg thoughts 
were in part conscious attitudes 
which are vague evanescent patterns 
of sensations and images, and in part 
meanings and inferences which ought 
to be kept out of psychology as the 
Kundgabe which is not true descrip- 
tion (80). We, with the perspective of 
forty years upon us, see that the 
main contribution lay in the realiza- 
tion of the importance of the uncon- 
scious Aufgabe and determining tend- 
ency. The course of thought is un- 
consciously determined: that is a 
conclusion which fitted the Zeitgeist 
of the period of its discovery, when 
Freud too was discovering that moti- 
vation is ordinarily not available to 
introspection. 

Kiilpe’s conclusion was, however, 
different. He believed that the im- 
palpable awarenesses had been estab- 
lished as valid data of consciousness 
and he called them functions to dis- 
tinguish them from the sensations 
and images of classical introspection, 
which he called contents (43). Funk- 
tionen and Inhalte are two kinds of 
conscious data that make up what 
has been termed the bipartite psy- 
chology of Kiilpe’s later days. In this 
choice Kiilpe was combining the 
introspection of Wundt with the in- 
trospection of Brentano. He was also 
making easier the coming protest of 
Gestalt psychology against Wund- 
tian introspection. 


AWARENESS OF MENTAL ACTIVITY 


Meanwhile nearly all the phi- 
losophers and psychologists were dual- 
ists and most of the psychologists 
were also psychophysical parallelists. 
If you believe in conscious events as 
dependent upon brain events but 
wholly separate and different from 
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the brain events, then you must 
believe in some kind of introspection 
or inner perception whereby you ob- 
tain your evidence about the mental 
events. The behavioristic monism of 
the twentieth century was unknown 
in’the nineteenth. A belief in some 
kind of introspection was general in 
psychology and also in common 
sense. 

The appeal to introspection was 
especially important in the case of 
act psychology, which claimed that a 
careful and unbiased examination of 
the mind shows that it does not con- 
sist of stable contents like images and 
sensations, but of acts directed in- 
tentionally upon an object or of ac- 
tivities striving purposively toward a 
goal (8, pp. 439-456, 715-721). We 
have already seen that Brentano de- 
fended introspection as self-validat- 
ing. He was the representative of in- 
tentionalistic act psychology who was 
contemporary with Wundt, and who 
thus posed the dilemma between 
Wundt’s contents and his own acts 
(12), a dilemma of which Kiilpe, as 
we have just noted, seized both horns, 
Brentano influenced the philosopher 
James Ward in his subject-object 
conative psychology of 1886, revised 
in 1918 (87), and Ward influenced 
McDougall, who, in spite of having 
once defined psychology as the science 
of behavior, elaborated a purposive 
psychology in 1923, a system that 
made purpose and striving a charac- 
teristic of all mental activity (51). 

In Germany, Stumpf, stimulated 
by Brentano’s sponsorship of psychic 
acts and by Husserl’s argument for 
phenomenology as the simplest de- 
scription of experience (29), came to 
the conclusion that Wundt’s kind of 
introspection yields the data of 
phenomenology but that psychology 
proper consists rather of Brentano’s 
acts or, as Stumpf called them, 
psychic functions (76). Thus it is cor- 
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rect to say that by 1915 both Stumpf 
and Külpe believed in two kin a 
introspective data: on the one: han 
Stumpf in phenomena and Käülpe ! 
contents, and, on the other, both 0 
them in functions (acts). Külpe wa 
inclined to think that the func 
were observed retrospectively (rile 4 
schauende Selbstbeobachtung), the con 
tents immediately (anschauen 
Selbstbeobachtung) (43, pP- E 
Except for Titchener and his sa 
lites, American psychology tende k 
along to be practical and func i 
in the Darwinian sense. As au 
was destined to become behav! 
istic. It is interesting, therefore 
note that early American function, 
psychology of James, Dewey, Ang 
and the Chicago school was introey 
tive. Organisms have acquired x 
sciousness because of its 
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scious, not a physical, event. Clas- 
sical introspection would have re- 
quired the description of perceived 
movement with reference to con- 
Scious contents, or mental processes, 
or images and sensations, or perhaps 
the attributes of sensation. Wert- 
heimer thought, however, that any 
such reference or analysis would be a 
Supererogation. Perceived movement 
can be recognized as itself and its 
conditions studied; why bother then 
yn the Leipzig hocus-pocus? Since 
ea Saag can thus be accepted 
fee lately as an identifiable phe- 
the ow Wertheimer called it 6— 
tae -phenomenon.” In 1912 the 
air ee phenomenology was in the 
the i usserl had used the term for 
aes unbiased description of ex- 
ae os being ) (29) and Stumpf 
end pe ked it up (76). Thus Köhler 
GEN e other Gestalt psychologists 
a ways to speak of the data of 
a experience as phenomena, 
sociated: all the words that were as- 

i with classical introspection. 
ennt; was such phenomenological 
ae that became a technic to 
607), ttrospection (8, pp. 601- 


ogy nit Magna Carta of phenomenol- 
reset released a great deal of 
GE bose i oa most of it on problems 
ne fons. In G. E. Müller’s 
constans Y Katz’s work on brightness 
ET (34) had even preceded 
Study of es s, and Rubin’s classical 
Soon afte Sure and ground (68) came 
AR There began a long series 
ceived a onol the laws of per- 
new dese m, studies which introduced 
Romens do concepts for the phe- 
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like po new functional concepts, 
Constan ure, transposition, and object 
eae (8, pp. 611-614). 
have x all these perceptual studies 
en performed in an atmos- 


Phere 
of dualism. You try to find 


ARSS 


177 


the stimulus conditions or else the 
brain pattern that is necessary and 
sufficient for the perception. Wert- 
heimer, Köhler, and Koffka have all 
supported the concept of isomor- 
phism, the hypothesis that the field 
pattern of the perception corresponds 
topologically to the field pattern of 
the underlying events in the brain, 
and, while neither Gestalt psychology 
nor experimental phenomenology re- 
quires isomorphism as a basic con- 
cept, nevertheiess isomorphism re- 
quires some kind of dualism, and 
thus the phenomena become one 
term in its psychophysiological cor- 
relation. Kéhler’s great book on 
Physische Gestalten in 1920 supported 
this view (36). 

As Gestalt psychology waxed, clas- 
sical introspection waned. Wert- 
heimer’s paper on phenomenal move- 
ment was in 1912 (94). Kiilpe died in 
1915. Köhler worked with apes on 
the island of Teneriffe during World 
War I and applied the new phenom- 
enological principles in the descrip- 
tion of their psychology (35). 
Koffka’s students were busy publish- 
ing papers on perception. Wundt 
died in 1920, the year that Köhler 
published Physische Gestalten (36). 
In 1922 Köhler went to Berlin to 
succeed Stumpf. The Gestalt psychol- 
ogists had started a new journal 
devoted to their interests in 1921, 
Psychologische Forschung, and Wert- 
heimer used its early pages to make 
the case against classical introspec- 
tion (94). Koffka restated the case in 
English for Americans in 1922 (38). 
Titchener died in 1927. Kéhler’s 
Gestalt Psychology appeared in 1929 
(37), and Koffka’s Principles in 1935 
(39). It is reasonable to say that 
phenomenological observation had 
won out over classical introspection 
by 1930. ‘ 

Under Hitler’s influence the Ge- 
stalt psychologists who remained pro- 
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ductive all came to America. There 
the victory of phenomenology, made 
easier by Titchener’s death, was no 
great triumph, for other strong forces 
were operating to swing American 
psychology toward behavioristics. 
Nevertheless, phenomenology re- 
mained, not only respectable, but 
stimulating and useful in initial at- 
tacks upon many psychological prob- 
lems, as Gibson’s recent phenomeno- 
logical study of the visual world 
shows (26). So here we come to a 
case where introspection, under an 
alias, can be said to be still practiced, 
provided the word introspection is not 
restricted to its Leipzig-Cornell mean- 
ing. 


PATIENTS’ PROTOCOLS 


The emphasis which modern psy- 
chopathology places on the uncon- 
scious creates for it a complementary 
concern with the conscious. Thus 
psychoanalysis stresses the impor- 
tance to therapy of bringing re- 
pressed ideas from the unconscious 
into consciousness. The analysand, 
bubbling free associations on the 
couch, is certainly giving the analyst 
information about his consciousness 
(Kundgabe) though he remain far 
from the use of classical introspec- 
tion. When and how, we may ask, 
did psychopathology get itself con- 
cerned with the content of conscious- 
ness? 

Nearly always the first evidence of 
what we now call mental disease lies 
in abnormal conduct, in maladaptive 
behavior. The abnormal person, 
witch or patient as the case may be, 
first calls attention to himself by 
queer or alarming conduct. The ob- 
vious symptoms that require social 
action, remedial or protective, are 
usually not reports of visions or 
complaints about voices, but such 
deviations from standard behavior as 
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inconvenience others. Nevertheless 
psychopathology, which grew | up 
surrounded by a belief in dualism, 
was never primarily behavioristic- 
There was for it always the presump- 
tion that a witch is conscious, even 
though the devil might have wa 
possession of her will, and later tha 
the hallucinations and delusions i 
the hysterical patient are counts” 
phenomena. Subjectivism, always a 
plicit in these symptoms, was o 
very often explicit before the en 
the nineteenth century. . 
Zilboorg’s account makes it 
how the idea of mental derange 
began in the conception of For 
moniacal possession (96, 99). the 
these possessed people and ot a 
fools, except in those cases where | 5 
were honored, the therapy consid 
of discipline, threats, fetters, a 
blows, none of which actually | i 
much value except to relieve bore” 
who administered the punisae 
Even the Renaissance, which a ae 
to have “discovered man,” di¢ int 
free these unhappy victims of ay 
tolerant theological self-assu! | 
until at last the reaction towa" i 
mane treatment arrived with ine 
and his successors early in the vel 
teenth century. During the se y i 
teenth and eighteenth centuries of 
get as subjective data the a jn 
melancholy (sometimes endi è ms 
suicide), of passions, © ; 
ons of reason”), of fantasie® of 
cholers, humors and madne ‘dis 
spleen, vapors and hystere ent? 
tempers, of love as a cause t t a 
disability. An incubus miga ss, of 
woman’s hallucination, dae of 
wish projection, or else ae Th 
other people's belief abou a conta 
reforms of the nineteenth th 
toward the humane t 
insane and the rise of the 
mental disease (Pinel, 
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go far toward the subjectivization of 
Psychopathology (61). Braid’s theory 
of hypnosis, as the scientific successor 
to mesmerism was called, was based 
on suggestion as a principle, a men- 
talistic but not a conscious entity 
(11). Liébeault cured a patient of 
Sciatic pain by hypnosis; is a patient 
who says he feels pain introspecting? 
Liébeault was a dualist, for the title 
of his book asserts that he was study- 
ing l'action de la morale sur le physi- 
que: a treatise on psychosomatic 
i in 1866 (45). Later Charcot 
ima a out the stigmata of hysteria 
nus, as he thought, of hypnosis, 
de Mos: of the stigmata were not 
ia ed in conscious terms, being 
ae like anesthesias, am- 
“is and catatonias (15, HI & IX). 
ani pelin, Wundt's one-time stu- 
tal 5 sensi classical system of men- 
806 'seases: reached maturity about 
ea Ablished the basic dichotomy 
it Pins manic-depressive psychoses 
ied es praecox (40). „Thus he 
hile elation, depression, and 
5 die ations as symptoms of men- 
saying To but that isa far cry from 
i doe ies his psychiatry was based 
leven of introspection. 
ae heless this last decade of 
ade ör €enth century was the dec- 
truly oe Pal heats or et od to turn 
emerge Yehological. It marked the 
F nce of Janet first, and then of 
anet’s classical study of the 
S of hysteria appeared in 
and Freud’s great book on 
Pretation of dreams in 1900 
terms p ?et’s theory of hysteria in 
io S of issociation and th 
n of the field an tl e retrac- 
Psychologica] ¢ of attention was a 
i Specto theory, although not an 
Soci ion a one. Freud in his as- 
talking cura’? Breuer discovered the 
analysis he re out of which psycho- 
PSychoanahwet (13). The effect 
Ysis upon psychiatry 
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has during the present century been 
profound. Not only has psychiatry 
taken over psychoanalytic concepts 
while rejecting the total system, but 
the psychiatric interview has been 
arranged to assay consciousness, as 
well as to bring to consciousness 
those forgotten materials whose ab- 
sence constitutes a symptom of 
mental disorder. Nowadays the in- 
terview and the couch are used as 
tools for a special kind of introspec- 
tion, one which inventories conscious- 
ness and seeks to bring forgotten 
memories up to and across the thresh- 
old of introspection. 

One of the most definite claims for 
the use of introspection by abnormal 
psychology was made by Morton 
Prince, Janet’s complement in Amer- 
ica, long a student of dissociated and 
alternating personalities, and later 
insistent upon the simultaneous func- 
tioning of coconscious personalities 
(62, 63). Prince once suggested that 
introspections might be obtained 
simultaneously from two coconscious 
personalities, even though they had 
but one set of receptors and effectors 
between them. You might, he 
thought, be able to question one per- 
sonality with written questions shown 
to the eye and get the protocols 
spoken by the voice, while the other 
personality received spoken questions 
by ear and replied by writing on a 
pad. This is a difficult form of dis- 
sociation and, when it has been tried, 
the protocols tend to become habit- 
uated clichés or nonsense (69); yet 
Prince’s suggestion carries the point 
that patient’s protocols are, after all, 
a kind of introspection. The opera- 
tionist can, of course, translate pro- 
tocols into discriminative response, 
for any consciousness that yields 
public data can be described in be- 
havioristic terms; yet that fact does 
not alter the feeling of reality that 
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the psychopathologists have about 
both consciousness, got by introspec- 
tion, and unconsciousness, observed 
by more inferential technics. 


PSYCHOPHYSICS 


It was the prevailing nineteenth- 

century dualism of mind and body, 
and thus of spiritualism and mate- 
rialism, that led Fechner, concerned 
with combating materialism and in 
establishing a spiritualistic monism, 
to invent psychophysics (22). By 
measuring both the physical stimulus 
and the psychical sensation and by 
showing how the magnitude of the 
latter is dependent upon the magni- 
tude of the former, he believed that 
he was bringing mind and matter into 
a single system of relationships. The 
effect of Fechner’s success in devising 
or standardizing the classisal psycho- 
physical methods which are still in 
use was to support the current psy- 
chophysical parallelism—although 
that is not what Fechner intended. 
For psychophysics the stimulus was 
available as an independent variable. 
The sensations, or the relative mag- 
nitudes of two sensations, or the 
sense-distances between two sensa- 
tions, were available to introspection 
and so constituted a dependent vari- 
able in the psychophysical experi- 
ment. This kind of introspection has 
remained scientifically useful in ex- 
perimental psychology for a full 
century and persists in good status 
today, although of course opera- 
tionism has the necessary formulas 
for transforming it into behavioristic 
terms. 

Before Fechner the experimental 
attack on sensory problems was apt 
to be psychophysical. Investigators 
determined both absolute and differ- 
ential thresholds. When Bouguer in 
1760 measured the differential thresh- 
old for brightness, he relied on the 
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Weber’s formulation of his psycho- 
physical law in 1834 depended on the 
same kind of judgment (92, pP- 44- 
175). Sensory phenomenology was 
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are a classical introspectionist. The 
control lies in training the observer 
to avoid the stimulus-error. If he 
says two when he has only one, he is 
not wrong, for introspection cannot 
lie—or at least it was thought that 
good introspection of trained ob- 
servers cannot lie very much, and in 
any case to argue that a one-point 
stimulus cannot give rise to a two- 
Point perception is to prejudge the 
Experiment which seeks to find what 
It is that you do feel for every value 
of the stimulus. 

Parie same point about introspec- 
i kata ppears in Wundt's method of 
Noe ical series for the investigation 
es (66, pp. 24-30). In 
er you give the observer a 
= of stimulus-objects, and later 
ae him in the test the identical 
NeR again; having him state which 
ee e recognizes. You do not 
eee new items as controls. He 
Tone the series are the same, but 
eon him in his introspection. 
fh 1 sa report recognition for an 
ton ts ie he experiences recogni- 
eine no one but the observer 
OW en can publish the privacy of his 
this nee. If you place all 
a amy on the observer, 
Portant. er training becomes im- 
im ia cor Nd incontrovertible psy- 
lone ical introspection did not last 
8 in the functional atmosphere of 
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intensity, extensity, or duration of 
sensory experience, and Kiilpe, after 
he broke away from Wundt, sug- 
gested that you never actually do 
observe a whole sensation, but only 
separately its attributes, out of which 
you build the sensation up as a scien- 
tific construct (42). Later Rahn, a 
student of Kiilpe’s, reinforced this 
comment (65), and Titchener ulti- 
mately adjusted his views to meet 
the contention (84). 

Kiilpe in 1893 had argued that the 
attributes of sensation are (a) in- 
separable from the sensation (if any 
attribute becomes zero, the whole 
sensation ceases to exist) but (b) in- 
dependently variable with respect to 
each other (you can change one and 
keep the other constant) (41, pp. 
30-38). Later this view turned out to 
be wrong, for there are separate at- 
tributes, like the pitch and loudness 
of tones and the hue and brightness 
of spectral lights, which cannot easily 
be varied independently by con- 
trolling their stimulus. Stevens 
solved this problem by an appeal to 
the concept of invariance. You have, 
he said, an independent attribute if 
it remains invariant when the di- 
mensions of the stimulus are varied 
in accordance with some unique de- 
termined function (7, 70, 71). This 
concept results in plotting isesthetic 
contours on a stimulus diagram, e.g., 
in plotting isophonic contours for 
pitch and loudness against stimulus 
frequency and energy, or isochro- 
matic contours for hue, brightness, 
and saturation against stimulus wave- 
length and energy. Sensory equality 
becomes the crucial datum, but sub- 
jective equality is computed from the 
same basic introspective data that 
Fechner used—judgments of greater 
and less or of some similar comple- 
mentary categories. 

Modern psychophysics is also en- 
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gaged in the determination of sensory 
interval scales and ratio scales, and 
for this purpose observers report on 
the relation of one sense-distance as 
greater or less than another (interval 
scale) or on the ratio of one sensory 
attribute to another (ratio scale) (75, 
pp. 23-30). Such introspection is 
reliable and receives general ap- 
proval, even in behavioristic Amer- 
ica. 

There are other less quantitative 
kinds of psychophysics which still 
make successful use of reports on 
sensory experience and which can be 
properly classified as modern intro- 
spection. An excellent example is 
Crocker’s work on the analysis and 
assessment of flavors by trained 
panels of judges, persons who are 
really introspectors especially trained 
to appreciate and analyze tastes and 
smells (18). They estimate the de- 
gree of the various olfactory and 
gustatory components in a flavor, 
check judgments against one another, 
working as a cooperative team with 
high motivation and enthusiasm. 
Such a trained panel may be sent out 
from the parent laboratory to some 
industrial plant to savor and cali- 
brate its product, and then may later 
be brought back to the parent 
laboratory for checking in introspec- 
tive reliability and also, when neces- 
sary, for analytic recalibration. 
Crocker’s account of how attitudes 
are fixed and judgments rendered 
uniform in these panels is reminiscent 
of the atmosphere of Wundt's lab- 
oratory in all respects, except that 
Crocker’s laboratory lacks the au- 
thoritarian control of Wundt’s. 

Another recent example of the 
modern use of the report of sensory 
experience is the book on pain by 
Hardy and his associates (27). This 
book sets forth the psychophysics 
of pain, having regard, among other 
things, to the different qualities of 
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algesic experience, and to establishing 
a sensory scale of pain by the sub- 
jective equation of algesic sense- 
distance. 5 

The lesson to be learned from psy- 
chophysics is, therefore, that, m 
respect of the observation of sensory 
experience, introspection has thrive 
for a hundred years and is still in 
style. 


ANIMAL CONSCIOUSNESS 


In denying rational souls to par 
mals, Descartes had made the pron 
lem of animal psychology sig 7 
unimportant, but Darwin, with i 
evolutionary argument that the tonns 
of both mind and body show E 
tinuous development from low 
species to man (1872), changed a 
that (19). You began then to oe 
from Romanes about mental ev? a 
tion and the evolution of inteligen 
(1883). Romanes coined the te 
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terion of it (47). Experiments on 
animal intelligence began, notably 
Thorndike’s in 1898 (77). In the dec- 
ade 1900-1910 there was marked 
activity in experimental comparative 
T ychology; a great deal of it con- 
4 ted with _ the measurement of 
nimal intelligence for which the 
maze was regarded as a very useful 
Instrument, 
gee though there had already been 
a ain put forward in favor of an 
oo animal psychology (4), 
or psychology got under 
with in a period when a psychology 
dant consciousness left out was gen- 
vat z regarded as psychology with- 
Bes S psyche—a branch of physiol- 
oA aire os American functional 
i fol “ws kept consciousness inside 
eben and the comparative psy- 
° oo settled on a formula for 
Teun Se ae of animal conscious- 
te jee, uich might well have been 
a eae introspection. Nowhere 
Stated ge ale been more clearly 
andn ei by Washburn in her 
3 ook of 1908 on the animal mind 
»P. 13). She wrote: 
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one held to that difference, however. 
Max Meyer put forward what he 
called the psychology of “the other 
one,” an argument that your own 
personal consciousness is not mate- 
rial for science, being particular and 
not general, and that psychology 
studies always other organisms— 
other people, other animals (52). In 
this sense both the animal’s conduct 
and man’s words are introspection if 
they are taken as meaning something 
about the subject’s consciousness. 
Even Titchener can be found saying 
of this argument from analogy: “The 
animal is thus made, so to say, to ob- 
serve, to introspect; it attends to 
certain stimuli, and registers its ex- 
perience by gesture” (79, pp. 30-36). 

It is interesting to see how Watson, 
before he had thought out behavior- 
ism, accepted the current belief of 
this first decade of experimental ani- 
mal psychology that knowledge of 
animal consciousness is the ultimate 
goal in comparative psychology. 
Watson was still at Chicago, the 
home of systematic functional psy- 
chology, which held that conscious- 
ness is to be understood psychologi- 
cally in terms of its use to the or- 
ganism. He had entitled his mono- 
graph of 1907: Kinaesthetic and 
Organic Sensations: Their Role in the 
Reactions of the White Rat to the Maze 
(89, pp. 90-97). In this investigation 
he eliminated vision, hearing, taste, 
smell, and certain cutaneous factors 
from the repertoire of the rat who still 
remembers how to run the maze, and 
he concluded that “intra-organic 
sensations—the kinaesthetic sensa- 
tions coupled with the organic prob- 
ably, and possibly with the static” 
are what the rat uses in following the 
correct path. Watson even discussed 
the possibility of the rat’s use of 
visual imagery, which “in our own 
case would play a preponderating 
role.” He suggested that success for 
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the rat as it runs may reassure it: 
“If the turn is made at the proper 
stage (and it has been shown that 
blind rats deprived of their vibrissae 
can make these turns without allow- 
ing their bodies to touch the edges of 
the openings at the turns), the animal 
may be supposed thereby to get a 
‘reassuring feeling’ which is exactly 
comparable to the experience which 
we get when we touch a familiar 
object in the dark.” 

Later, of course, Watson repudi- 
ated this supererogatory concern with 
consciousness and asked psycholo- 
gists to get closer to their data of 
stimuli and responses. That was a 
move toward positivism, but Watson 
did not think of that. Indeed, it is 
possible to regard animal behavior as 
a kind of language which means 
something about consciousness, just 
as it is also possible to strip intro- 
spection of its meanings and regard it 
as mere verbal motion. Certainly, 
if Max Meyer's “other one” can in- 
trospect, the animals can too and did 
before behaviorism made their con- 
sciousnesses unimportant. d 


VERBAL REPORT 


Watson’s reaction in 1913, away 
from the pedantry and unreliability 
of introspection, as he saw it, toward 
the more positive psychology of 
stimulus and response, was an at- 
tempt, not so much to create be- 
haviorism as a new psychology with 
consciousness left out, as it was to 
reformulate the old psychology in 
new terms (90). For the imagery of 
thinking, he suggested that we can 
substitute incipient subvocal move- 
ment. Feeling, he believed, might 
turn out to be endocrine. Association 
had already been shown by Pavlov 
so be a conditioning of reflex re- 
tponses and not necessarily a con- 
nection among ideas. Watson for- 
mally ruled introspection out of psy- 
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chology but he left in the more 
reliable results of introspection, n0- 
tably in psychophysics (91). Thus 
it was necessary for him to leave 10 
introspection as verbal report. Did 
he thus embrace the bath with the 
baby? Is introspection anything 
more than verbal report? 
Actually there is a difference. 
Verbal report viewed simply as bes 
havior is capable of physical specifica 
tion, in which the writing and spea A 
ing of words appear as very differ 
kinds of movements until they have 
been shown to be equivalent 10 He 
experimental situation. On the Mie, 
hand, verbal report as introspect 
is not response but observation an 
description and therefore referen a 
an indication of objects of observ? 
tion in the sense of the meanings 
the words used. : this 
Another way of expressing las: 
same matter is to write two formu 


[1] Introspective observation: , Pe 
E>0=S-facts of consciousn’ 

[2] Behavioristic observation: y 

O=E—>S-—facts of paren H 


" e: 
The corresponding sentences ar a 


In introspective observation, the A 
perimenter notes the facts of is 
sciousness which the observer, W i 
the subject, has observed. iit 
behavioristic observation, he ate 
server, who is the experimente tin 
serves the behavior of the su Jer pe 
respect of its implications a 
facts of psychology. In clan ob 
trospection the subject 3s oF the 
server. He has responsibility z 
correctness of his descriptions m 
scious data and thus ne me pe 
Leipzig, Cornell, and elsew™ 
trained, for introspection 
than having experience. , 
shifts the locus of scient! c 
bility from an observing 45 
the experimenter who ro thi 
observer of the subject- pa 

it is possible to bring to P 
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observation irresponsible and un- 
trained subjects—animals, children, 
the feebleminded, the mentally ill, 
and also the untrained normal human 
pault. Thus all the mental tests 
the E into psychology because mostly 
R ey involve verbal responses from 
alve subjects. And the animal ex- 

moets come in because ordinarily 
aa Ce behavior of the 
Be ‘an s is a language devised by the 
a rimenter and taught to the ani- 
oe one he can tell the experi- 
i oe Dout his abilities and capac- 
is h “re we to say that the animal 
cai eine ea because he is not 
feos to himself what he is 
e icatng to the experimenter? 

ee oe The important thing is to 
ae do Watson, in attacking in- 
a Eran, was objecting, not to the 
incor by the subject, but to 
CA g the subject to use the words 
Y with those meanings that the 


ex i ‘ 
h Perimenter wishes the words to 
ave 


Iy 
TROSPECTION AS AN OPERATION 
Watson 


O; . 

5 i for introspection, was moving in 
cu ee Vistic direction, but the 
later ae of this movement came 
tiona, q> the acceptance of opera- 
Most Seon nitions as providing the 
logical a specification for psycho- 
Perhaps ©ncepts. Operationism is 
Precision į Movement toward greater 
S Not a ap entite thinking, but it 
ae ool. American psycholo- 
form Ei picked up this modern 
Physicist. tp. Old positivism from the 
Sing the ¢ < W. Bridgman, who was 
theory, ( €chnic to explain relativity 
Rica] ). Then it was found that 
came oben, as the movement 
mR at ¢ e called later, was develop- 
R8icians in same time among the 
peesently i perma (23, pp. 1-52). 
o ecame clear that the 


, in substituting verbal re- 


Ovi 
ements were logically the 
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same. Stevens undertook to be the 
expositor to American psychologists 
(74). Bridgman was content to let 
operational definition go back ulti- 
mately to experience, but for psy- 
chologists that regression would not 
do at all. For them experience was a 
concept in special need of definition, 
since the availability of conscious- 
ness to scientific observation was the 
main problem dividing the schools 
(72, 73). The effect of a great deal of 
discussion along these lines in the 
1930’s was a change in the status of 
consciousness from (a) the reservoir 
of experience upon which all empiri- 
cal science draws to (b) a concept 
based upon observation and specified 
by the observational operations that 
make conscious data available to 
science. That is a large change from 
the introspection that cannot lie be- 
cause the having of experience is the 
knowing that you have it. 

Nowadays the word introspection 
has dropped out of use. Conscious- 
ness or phenomenal experience or 
sensory datum or some other equiva- 
lent mentalistic term indicates a 
psychological construct which is got 
by inference from the observations. 
A comparable concept is the inter- 
vening variable, and a case could be 
made for Tolman as a phenomeno- 
logical operationist, directly observ- 
ing purpose and kindred entities in 
his data. Do you truly observe con- 
sciousness or an intervening variable? 
Do you observe any construct, or do 
you infer it? Do you look at the 
ammeter and observe the strength of 
the current or is what you observe 
merely a pointer on a scale? 

Thus the answer to the question 
“What became of introspection?” 
seems to be this. Introspection as a 
special technic has gone. The object 
of introspection—sometimes called 
consciousness, sometimes something 
else—is a construct like an ability, or 
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an intervening variable, or a condi- 
tioned response, or any of the other 
“realities” out of which a general 
psychology is formed. The modern 
equivalent of introspection persists in 
the reports of sensory experience in 
psychophysics, in the protocols of 
patients with psychological diffi- 
culties, in the phenomenological de- 
scriptions of perception and other 
psychological events as provided 
notably by Gestalt psychologists, and 
also in a great deal of social psychol- 
ogy and psychological philosophy 
where the Cartesian dualism is still 
found to be convenient. 


UNCONSCIOUSNESS 


Any study of the history of the 
availability of consciousness to scien- 
tific observation, like the present 
one, gains significance as we consider 
also the availability of unconscious- 
ness to science. A is specified clearly 
only with respect to not-A. It would 
not, however, be proper to undertake 
now the consideration of all the 
means whereby a knowledge of un- 
conscious psychological events has 
been brought into science. Neverthe- 
less we may use a paragraph to list 
the outstanding fields which con- 
tributed to what nowadays we call 
psychology and which got along, 
nevertheless, without any observa- 
tion that might be called intro- 
spection. 

The reflex was thought almost from 
its discovery to be unconscious, 
largely because it could occur without 
the brain, although Pflüger was of 
the opinion that its purposiveness 
implies that it is conscious. Was 
Lotze, who disagreed with Pflüger, 
relying on introspection to be sure 
that reflexes are unconscious? In- 
stinct was ordinarily opposed to in- 
telligent action and often supposed 
to be unconscious. Unconsciousness, 
however, was not ordinarily involved 
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in its definition; the criterion for 
instinct was that it was unlearned 
and usually involuntary. Loeb’s 
tropism was defined with conscious- 
ness irrelevant. Herbart’s ideas în 4 
state of tendency were defined as un- 
conscious, as were Fechner’s negatwe 
sensations. Although the Würzburg 
school was developing systema’ 
introspection, it seems clear now on 
its great discovery was the existenc® 
and effectiveness of unconscious ten 
encies—the determining render 
the Aufgabe, etc. Freud made ial 
concept of the unconscious fast 
to everyone and also started the “a 
velopment of the technics of obser i 
tion that now replace introspect’ 
but the test of unconsciousness suk 
pression, repression) remained in Pa 
introspection, the fact that ideas t 
might have been expected to atl 
mind were conspicuously abse on 
Thus dynamic psychology carries ou 
with the basic assumption that Y 
cannot trust the subject’s Pe 
belief (introspection) for 
assessment of his motives. — 
In all these cases conscious 
seen to have been important vig 
negative manner, for its absence, ye8 
matter of interest and somet is 
even an essential specification | a 
would, indeed, be expected inal 
psychology that was one jo 
formed on the dualistic pater co 
deed it is only in a dualism ani! 
sciousness has a distinctive m 
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t 
Now let the writer say ere ; 
thinks has become of introsP of ee 
There have been in t e is omi? 
science two important ©! 
that have been made w1 Á 
introspection. (a) The ch 
psychology vs. human 
human beings are support š 
to introspect, and anime ncon 
(b) The second is the 


t 


is 
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ee vs. the conscious mind, with 
Tospection the means of observing 
oo Seances, These two dichot- 
les reduce, however, to one: in- 
erence vs. direct experience, 
a oaa logic, in my opinion, 
a BE this single dichotomy be- 
T shows that human conscious- 
ae s an inferred construct, a con- 
eh ferential as any of the other 
be eee realities (32, p- 184), 
E o iterally immediate observa- 
ie, Nie introspection that cannot 
oe not exist. All observation 
ot nate that takes some time and 
oti to error in the course of its 
nce, 
nese o oSpections product, conscious- 
Grope, Peats now in the bodies of its 
Peyche dk the sensory experience of 
or ae the phenomenal data 
etic psychology, the symbolic 
employer et intervening variables 
the ean y various behaviorists. 
ı the manifest wishes, the 


allucinat; : 
Cinations, delusions, and emo- 
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tions of patients and neurotic sub- 
jects, and the many mentalistic 
concepts which social psychology 
uses. The newest usage is this latter 
one, social perception, a term which 
refers both to the perception of social 
phenomena, like anger and danger, 
and the perceptions which are under- 
stood by reference to their social de- 
terminants; but here the introspec- 
tion is not different in kind from the 
phenomenological description that 
the Gestalt psychologists still use. 
In general, however, it seems to the 
writer that there is no longer to be 
found any sharp dichotomy setting off 
the introspectable from the uncon- 
scious. That once fundamental dis- 
tinction disappeared with the dissolu- 
tion of dualism. Consciousness 
nowadays is simply one of many 
concepts which psychology employs, 
usually under some other name, 
whenever it finds the category useful 
for the generalization of observations. 
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The growth of loudness in the 
normal ear when the energy of a pure 
tone is increased above the absolute 
intensive threshold has been well 
specified by workers too numerous 
to mention here. In less detail, the 
growth of loudness in the normal 
ear has been studied in the cases of 
speech and of noise. For the ear 
which is not normal, however, there 
are a variety of aberrations in loudness 
which may occur during an increase 
in signal strength. Chief of these is 
that, for an equivalent increase in 
signal strength, the growth of loud- 
ness in a non-normal ear may out- 
strip by far the growth of loudness 
in a normal ear. By the time a tone 
is raised 100 db over normal thresh- 
old, a partial deafness of up to 50 
or 60 db may be rendered negligible. 
This paradox, revealed by a variety 
of experimental and clinical tech- 
niques, was named “recruitment” by 
Fowler. The term is now commonly 
used in this country, though the 
terms regression, recuperation, 
lautstarkeäusgleich (i.e., loudness- 
compensation), and Fowler-phenom- 
enon are more common in other 
countries. 

This general phenomenon which 
has its behavioral manifestations in 
a wide variety of psychoacoustic 
situations has importance for studies 
of the physiology and neurology of 
loudness. It is primarily, however, 
a psychological manifestation, and 
it is rather surprising that to date 
no original article has appeared on 
this topic in the psychological jour- 
nals. 
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The practical importance of if 
cruitment is rapidly claiming | ; 
attention of a great number of clin 
Audiometer manufacturers 10 t! 
country and abroad are designing 
and selling equipment specifica i 
for the purpose of studying rect a 
ment. It is now widely used bre | 
aid in fixing the locus of an auditie | 
impairment as between the m! 
and the inner ear, and has even hing 
suggested as further distingus i 
the locus as between the orga! 
Corti and the auditory nerve M 

Theoretically, the important us 
recruitment lies in what it can ee 
of the nature of loudness in us 
mal-hearing ear. It is now © ng é 
the neurological explanation ve d 
cruitment advanced by Loren ‘ert? 
Nò (23) and the explanation 10 hot! 
of constant loudness-loss (112), ula” 
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to the understanding of norma nda 
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better understand the anne yy 
The experimental facts, no are na 
consistent among themselves: ^ gl " 
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quite voluminous, an as aP "1 
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priate at this time befor H, 

n 3 lanche of 
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cal data gives an jon at any yi 
plete knowledge, bury more ful 
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mental knowledge of t 
enon. 
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History 


is Haberman (40) was among the 
rst of modern otologists to note that 
at individuals understood the 
i better than the whispered 
ag pm is true in some recruiting 
as radenigo (35) devised the 
i el sca Vocalis for the quotient 
N distance at which the whispered 
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Sheesh: normal ear for a variety of 
i sounds by Gradenigo, Zwaar- 
(49); ter (128, 129), and Hiddema 

Veis (121) first applied the 
smaller o cinica] material, finding a 
type value than normal with some 

S of hearing loss. 


pd ma and Kranz (100) first 
i Race tones rather than speech 
Partial ram, | ears, a hey found that 
emed ¢ a gaps in the audiogram 
d tithes disappear at suprathresh- 
he sities. The method they 
lative m a forerunner of the quanti- 
bg anein ethod of monaural loudness 
© one © between two frequencies, 
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al possibilities of recruit- 
pes a clearly seen by Fowler 
Suita 4, 25, 26, 27, 28, 29, 30), 
r collectis & number of techniques 
a. ime a. and reporting the data. 
Very n ut largely of his articles, 
now addas ate otologist has by 
Some test to his armamentarium 
Sener for recruitment. Fowler’s 
Ment js conclusion was that recruit- 
th orms a index of nerve deafness, 
i Condit "etal tool to diagnose 
atz ‘ 

Studieg ‘a Salis (64) first carefully 
© shape of the specch artic- 
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ulation function in the recruiting 
ear. From later extensions of this 
important work it is possible to at- 
tack the question of what the funda- 
mental auditory abilities are which 
contribute to understanding speech. 
Thus, the garbling of speech by a 
recruiting ear may perhaps eventual- 
ly be explained partly by a shift in 
pitch cues, partly by a shift in in- 
tensity cues, and partly by a change 
in the temporal pattern of the loud- 
ness of steady-state’ sounds. 

The behavior in noise of normal 
and of recruiting ears was investi- 
gated by Langenbeck (68, 70), who 
showed distinct differential effects. 
These results have been the basis 
for a wide variety of tests of masking 
as it affects reception for pure tones 
and for speech (7, 8, 36, 37, 38, 39, 
56, 61, 62, 93, 123, 125, 126). 

Bustamente Gurria and Garibay 
(9) made a significant contribution 
when they separated disorders of the 
organ of Corti from deafness due to 
a failure of auditory nerve conduc- 
tion. They point out that deafness 
due to impossibility of movement of 
endolymph, in certain conditions 
of the labyrinthine capsule, should 
theoretically be classed as conduction 
deafness, since it is for mechanical 
reasons that the organ of Corti cannot 
function properly. 

De Bruine-Altes (7) published the 
most extensive monograph to date 
on recruitment. She presented full 
case histories on 47 partially deaf 
patients, with complete data on 
recruitment collected by whichever 
techniques were appropriate for the 
particular patient. A wide variety of 
types of deafness was included, and 
the monograph is a storehouse of 
valuable information. Unfortunately, 
no patients were available with tu- 
mor of the VIII nerve. This theoret- 
ically very important group would 
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have added much to de Bruine-Altes’ 
thinking. 

Dix, et al. (15) studied 20 cases of 
verified degeneration of the auditory 


nervous system, most of which 
showed no recruitment at all. This 
study and later work (17, 106) 


showed the need to re-evaluate the 
general agreement with Fowler’s 
and Lorente de Nò’s conclusion that 
recruitment must be ‘‘pathogno- 
monic” of nerve involvement. It 
may be confined to non-neural struc- 
tures in the cochlea (80, 96, 127). 

The first indication that the condi- 
tion underlying recruitment might 
affect other psychoacoustic relation- 
ships besides the loudness function 
(and related phenomena), was given 
by. Liischer and Zwislocki (83), who 
showed that in a recruiting ear it took 
longer, in milliseconds, for a pure tone 
to attain a “pitch-quality.”’ Since 
then, several other facts have ap- 
peared relating recruitment to other 
nonloudness phenomena (12, 48, 74, 
91, 109). 

Our present view, then, is that in 
recruitment we have an aberration 
of loudness which has no good ex- 
planation (though it can indeed be 
ascribed to the sense organ rather 
than to the nerve), which intrudes 
into many aspects of hearing (and 
not only those aspects associated with 
loudness), and which is extremely 
valuable in the clinic as a diagnostic 
sign. 


PRrEvious REVIEWS 


Important general discussions of 
recruitment are given (33, 43, 45, 
50, 96, 114, 119), especially of its 
clinical significance (7, 9, 16, 17, 22, 
23, 30, 31, 55, 56, 57, 59, 78, 82, 84, 
122, 123, 127). Fairly complete in- 
structions for determining the pres- 
ence of recruitment by two or more 
methods are provided (7, 13, 22, 
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31, 62, 65, 81, 88, 102, 120, 122, 123). | 


PSYCHOACOUSTIC SITUATIONS 

AFFECTED BY RECRUITMENT 
In general, the presence of recruit- 
ment in an ear will affect all those 
psychoacoustic relationships , a 
nected with loudness, but it 18 als 
known to affect such relationships 
as masking, fatigue, pitch persh 
tion, and the intelligibility of speeci 


The Loudness Function 


Recruitment, defined as an a 
normally rapid growth of loudness 
should perhaps best be determine ive 
the suspected ear by actually de" t 
ing the loudness function for frac 
ear from the usual processes of ir y 
tionation, bisection, etc. Surprising A 
enough, no one has published a lo p 
ness function, derived in this We: 
mental way, for a partially dene 
ear. This is probably because the 
individuals who contributed 
definition of the normal 
function, mostly classical PSY’ 
gists and communications engin ving 
have not usually had a corresp° 
interest in clinical deafness- geri”? 

It would be instructive tO usud 
the loudness function by the (ed 
means in a series of partially “I a8 
ears, and to compare individue 5 ob 
with the normal function. co 
jection could be raised that oy new 
parison is impossible becaris 10%, 
would be no way to equate öl uit 
ness of one sone between ve ug 
different individuals. This "qo? 

uld be | os 
However, something CO \ oud” f 
by studying the slope of the vid% 
function, or by selecting 1° oe ° 
with one normal ear a" rec uit 
partially deafened and from ¢ iff 
Loudness functions draw? — pe 54.4 
two ears could be draw? ae ip 
coordinates, the two ae one 
ing at some point, say 
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found by loudness balancing to be 

equally loud. 
pe tertcut substitute for the rather 
a ee task of drawing independ- 
oe T ness functions for the two 
ene a monaurally, partially deaf 
(21) a Piya: proposed by Fowler 
oo followed by practically all 
ae eat workers in this field. It 
M imed that the one ear would 
EM ro a normal loudness function 
the al procedures were applied; 
mepa pected ear could then be 
fee. = it at a succession of loud- 
Bare pe 4 3ecause by far the greater 
cli his work has been done with 
oe age audiometer, the unit 
db ee been Sensation Level (in 
thier, normal threshold on the au- 
a ‘a _ What is actually found, 
threshold difference in db between 
Peni for the two ears, and the 
oudnese of this difference at equal 
It ig ie at higher sensation levels. 
the data Course possible to re-draw 
Vertin in true loudness units, con- 
leve] a sensation level to loudness 
l4, p. 123), and thence to 


loug 
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tis posa Portant to emphasize that 
functi sible to interpret a loudness 
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Sulteq p .°PS of recruitment has re- 
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sid nt where neither ear can 

ered normal. 
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iral og ct Some frequency. Mon- 
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obtained between the two frequen- 
cies, and an interpretable loudness 
function drawn for the suspected ear. 
This has never been reported, but 
again a short-cut in terms of sensa- 
tion level has been proposed (7) and 
widely used. A. modification, the 
drawing of isophonic contours in a 
suspected ear, has been extensively 
used (11,.70, 71, 100, 104, 110) by 
comparing the contours with the 
normal case (19). It often happens 
in a partially deafened but recruiting 
ear that at threshold (isophonic 
contour=0) quite a loss in loudness 
is seen over some range, but that at 
higher intensities the. contours do 
not differ appreciably from the nor- 
mal. A full set of isophonic contours 
is, indeed, about the only feasible 
way to locate the presence and ex- 
tent of recruitment over the whole 


auditory area. 
Restriction of Useful Intensity Range 


As is well known, the threshold of 
discomfort for pure tones is about 120 
db sound pressure level (SPL). Yet 
this threshold may not change for a 
partially deafened but recruiting ear. 
Thus, if a recruiting deafness of 60 
db exists, that ear may have a dy- 
namic range of only 60 db between 
audibility and discomfort. The 
striking difference between this and 
the normal case is apparent. 


Intensity Discrimination 


As a corollary of crowding several 
hundred thousand millisones into a 
60-db span, as explained above, each 
db should encompass more millisones 
than normally, and intensity dis- 
crimination should improve. An im- 
proved intensive DL was proposed 
as an index of recruitment (6, 22, 89) 
and has been used in several clinics 
(14, 75, 80, 82, 84, 85, 86, 88, 97, 
98, 99). A difference may exist be- 
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tween data gathered by the method 
of constant stimulus differences (14, 
75) and by amplitude modulation 
(80, 82, 84, 85, 86, 88, 97, 98, 99). 


Precision of Absolute Intensive Limen 


As another corollary of a restricted 
dynamic intensity range, each db at 
or near absolute threshold should 
contribute more to the clarity of the 
distinction between “tone present” 
and “tone absent.” Fowler (23) pro- 
posed the interval of uncertainty of 
the psychometric function, as an 
index of recruitment, but only a 
rough approximation is in use with 
audiometers which automatically re- 
cord the db range through which the 
patient continuously hunts his thresh- 
old (2, 3, 4, 5, 42, 107, 108). This 
ae is often miscalled an intensive 
DL. 


Auditory Fatigue 


The question of the relationship 
between recruitment and auditory 
fatigue, as opened up by de Maré 
(89), has proved very fruitful in both 
areas. Assessing the fatigability of 
an ear has been proposed for differ- 
entiating perceptive-deaf (and there- 
fore, presumably, recruiting) ears 
(32, 54, 58, 87, 90). On the other 
hand, the presence of recruitment in 
a fatigued ear (1, 10, 44, 45, 72, 73) 
may give an idea of the locus of the 
fatigue effect within the auditory 
system (46). 

It has been supposed (87, 91) that 
in a recruiting ear a stimulating tone 
has a more far-reaching effect up and 
down the basilar membrane. In 
these experiments, however, loud- 
ness of stimulation was not equated 
between the normal and the recruit- 
ing ear. 


Masking 


The presence of recruitment in- 


J. DONALD HARRIS 


creases the masking effect of ri 
tones (7, 8, 36, 37, 38, 39) and also 
of noise (56, 61, 69, 92, 93, 125, 126). 


Speech Reception 


The relation between hearing for 
weak vs. loud speech is discussa 
(7, 16, 17, 22, 27, 28, 29, 31, 2i 
45, 48, 59, 60, 64, 95, 112, 113, 12% 
127). A distinction must be a, 
between the loudness of speech i 
its intelligibility (31, 43, 45, Nee 
113). The shape of the speech ee 
lation curve in recruitment is © 1 
quite different from normal y 
16, 17, 22, 27, 28, 29, 45, oh ai 
60, 63, 64, 113, 124). Two poss! 
explanations are given (27, 51). that 

De Maré (91) has suggested a 
pitch discrimination may be a a 
by recruitment and may form kers 
basis of a clinical test. Two vodan 
(48, 109) have taken this suse” fye- 

Pupillary dilation upon higa 
quency stimulation was thoug (74): 
be accentuated in recruitment ime 

In a recruiting ear a longer hort 
than usual is necessary for @ alit 
tone to achieve a true tonal qu | 
(83). 
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CHARACTERISTICS OF Recrult 
MENT 

Inducing Conditions 

Reports that 
“perceptive deafness” is € erous t 
by recruitment are too oy pa 
cite, but we now understa! earl 
these terms are too genera i gatel | 
workers using them indiscr” ized i 
to refer to any deafness 10C% ever © 
the cochlea. There are, ee jiter 
number of case histories in t?” ertt 
ture from which 
rather specifically the CO 
ditions giving rise to "° . 

Boilermaker’s disease, a 
ways accompanied by 
(40), is now understoo 
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oy of acoustic trauma whose 
S manifestation is the bruising 
the organ of Corti, and its final 
oughing off from the basilar mem- 
Esia into the endolymph of the scala 
eae Many cases of Ménitre’s dis- 
sd have been proved to have no 
ek involvement, the effect residing 
ni Ap the sense organ (7, 12, 15, 
a = , 47, 80, 82), and almost all of 
i cases exhibit strong recruit- 
ee, „All 38 cases of “traumatic 
i. ePtive deafness,” and all 16 cases 
jane hereditary perceptive 
exhibited in Bruïne-Altes’ series (7) 
Sid = recruitment. On the other 
yield’ all cochlear damage need not 
fhe recruitment. It is absent in 
fiye is (7, 83, 91) and strepto- 
ee a sa (80), and may be ab- 
asal skull fracture (7). We 


16, 17, 80, 82, 105, 
6, 127), Finally, psychogenic deaf- 
May produce the opposite of 
tment (79), namely, an in- 
of 230 the intensity DL by a factor 
In Aes the normal. 
consistent al the facts seem to be 
96), wh With the view of Mygind 
le re tt argues that recruitment is 
Within T of conductive impairment 
ae cochlea. It is clear, of 
at a variety of types of 
ap nt can occur, and we may 
Show ,. XPect recruitment data to 
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representing db above normal thresh- 
old. It is clear that with two normal 
ears, a plot of sensation levels to 
achieve equal loudness will be a 45° 
diagonal. If, however, one ear is de- 
fective 20 db at threshold, but re- 
cruits completely within 30 db, then 
the plots will fall off the diagonal by 
20 db at zero loudness, but will fall 
on the diagonal at the 50 db point. 
The question for the moment is, 
what is the exact shape of the curve 
by which we pass from 20 db off 
the diagonal, to the diagonal. Reger 
(103, 104) found the slope to increase 
with extent of deafness, and that the 
slope was steepest just above the 
deafened threshold. Steinberg (110) 
reasoned that the curve should ap- 
proach the diagonal asymptotically. 
In general, the shape of the recruit- 
ment curve has received less atten- 
tion than it deserves. Some types of 
disorders, e.g., those due to long- 
lasting auditory fatigue, produce 
plots on a straight line between the 
point for zero loudness and the point 
on the diagonal for complete recruit- 
ment, and others, e.g., Méniére’s dis- 
ease and simulated deafness by noise- 
masking, produce an asymptotic 
curve (45). It sometimes happens 
that a curve lies asymptotic not to 
the 45° diagonal, but to a line parallel 
with the diagonal but displaced some 
decibels. It has been supposed that 
this displacement represents a com- 
ponent of conductive (i.e., nonrecruit- 
ing) deafness (112, 113). However, 
if a conductive component is artifici- 
ally added to an asymptotically re- 
cruiting ear by using an earplug, the 
conductive impairment manifests it- 
self in an initial “delay” before the 
curve tends toward the diagonal. 
Again, this “delay” is commonly 
seen as a parallelism extending 
through 10-15 db before the curve 
approaches the diagonal in some cases 
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of inner-ear deafness with no con- 
ductive component (the comparison 
ear being perfectly normal), and in 
some cases of inner-ear deafness 
simulated by long-lasting auditory 
fatigue (never in simulated deafness 
by noise masking). 

Considerable data must still be 
gathered in an attempt to discover 
just what conditions within the coch- 
lea will yield certain types of recruit- 
ment curve. 


Temporal Pattern 


An important aspect of recruit- 
ment is that it may operate only dur- 
ing the first half-minute or so after 
stimulus onset. By using simultane- 
ous binaural loudness balance, Hood 
(52, 53) and Hallpike and Hood 
(41) have charted a marked decline 
in loudness for a recruiting ear, 
beginning at stimulus onset and 
reaching a stable level only after a 
minute or less. A normal or a con- 
ductive-deaf ear shows no such de- 
cline in loudness under comparable 
conditions. This effect can com- 
pletely change the interpretation of 
an ear from recruiting to nonrecruit- 
ing. Hood thinks it likely that here 
is further evidence that recruitment 
is confined to hair cells, and specifi- 
cally their on-effect. 

It is possible that another expres- 
sion of the on-effect of Hood is found 
in the observation by Kobrak (65, 
66, 67) that in perceptive deafness 
the patient experiences a “shock” 
at the initial attack of a tuning fork. 


Overrecruitment 


It is amazing enough that complete 
recruitment appears, such that a 
threshold deficit in one ear may be 
completely overcome at some higher 
intensity, but we find in some cases 
that when still higher intensities are 
explored, the initial deficit is more 
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than overcome—the same physical 
intensity sounds appreciably loud 
in the defective than in the normal 
ear (7, 12, 15, 17, 18, 23, 47). There 
is, however, a limit to which ovaa 
recruitment goes—even at very n 
intensities it usually amounts to on 
a few db. No full explanation a 
ever been given for the phenom 
(Lorente de Nd's explanation of ov 
recruitment in terms of central in A 
bition is the only guess attempte A 
date) though undoubtedly one WO 5 
be forthcoming if we had a K 
explanation of recruitment its A 
there is, after all, no reason vi 
abnormally rapid growth of lou a 
should cease just when equality ¥ 

a normal ear is achieved. The p 
compression of loudness units ia 
as well go on at even high intens 
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Intensity of the tone is increased, the 
ne rey activated hair cells 
E an hlear fibers will be sufficient 
ieee l.e., to excite the limiting 
cell ity of the cochlear fiber or the 

S of the cochlear nuclei, so that the 
Riise cortex will receive the same 

mber of impulses per second for 
a Cars and will perceive the tone 
ee to the diseased ear as 
beast. as the tone delivered to the 

Tt ar less affected ear” (p. 220). 
aa be noted that this theory 
cell dy g both hair cell and, nerve 
affected Ker’ and as such is not 
Fa Pin, y later data on recruitment 

e deafness. 
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Stepa berg and Gardner (112) and 
DARA (111) attempted an ex- 
Ubros in psychological terms. 
Eain re ear to be 20 db deaf for a 
for a oueney, A tone at thresh- 
a loudn 'S particular ear amounts to 
for the ess of about 100 loudness units 
One w normal ear. But suppose the 
Eafenad increased 20 db over the 
inten threshold. A tone of this 
l ne y amounts to about 1,000 
A furthe units for the normal ear. 
wees. Increase of 20 db intensity 
80 on 4,500 loudness units, and 
Of the & t is easily seen that because 
re of the relationship be- 
ë e tion level and loudness, 
gin a ‘th a type of deafness result- 
teng to Constant loudness loss would 
hi the Overcome this handicap at 
loudnes ensities, where the per cent 
(In 4,28 loss could be unnoticeable. 
Sensation ve illustration, at 40 db 
'S on y ale Per cent loudness loss 
loud ee pee 20.) This: constent 
Wid Ss-loss theor 
S Currency (iss 
to wever , 50, 114). 
` ri 
Quite ‘ag test (45) it appears 
Most cases of 
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asymptotic and straight-line recruit- 
ment exhibit a continuous increase in 
loudness loss, rather than a constan- 
cy. When the facts were ascertained 
on a patient from Dr. Fowler’s prac- 
tice (22), a patient often used to 
buttress the constant loudness-loss 
theory, it was found that the loud- 
ness loss at threshold (4,350 milli- 
sones) had risen within 10 db to a 
loss of 6,975 millisones, and within 
another 10 db to a loss of 11,045 
millisones (44). 


The Duplicity Theory 


Lurie (77) explained recruitment in 
terms of the difference in sensitivity 
of the outer and inner hair cells. If 
the more sensitive outer hair cells 
are defective, then the threshold 
would be raised; but if the sound in- 
tensity were raised sufficiently to 
stimulate the inner hair cells, these 
would respond normally and a rather 
sudden increase of loudness might re- 
sult. This explanation makes the 
implicit assumption, however, that 
in the normal ear the outer hair cells 
no longer contribute significantly to 
loudness at intensities which stimu- 
late the inner hair cells. It is fairly 
clear that such is not the case. How- 
ever, the division of effort among the 
inner and outer hair cells rests upon 
good histological (94) and other evi- 
dence (77). If these lines of thought 
are correct, it would indeed be sur- 
prising if no aberrations of loudness 
resulted from some condition which 
reduces the output of the outer hair 
cells (as some acoustic trauma seems 
certain to do) and restricts function- 
ing to the more simply innervated 
inner hair cells. 


The Geometric Theory 


Tumarkin (117, 118) proposed that 
if only the more sensitive hair cells 
are damaged, then at some higher 
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intensity the inner hair cells will be- 
gin to function, and to these units 
the brain assigns a certain loudness. 
So far he follows Lurie’s notions. But 
it is assumed that a sound, which 
has a certain psychological loudness 
to a normal ear, has a characteristic 
geometrical pattern of activity on the 
basilar membrane. Now if some hair 
cells in that ear are damaged, the 
resultant pattern for that sound will 
be affected, but the missing features 
will be “filled in” by the “memory,” 
and the psychological contribution to 
loudness will override the physical 
deficiency. While this theory is not 
easily open to experimental test, 
Tumarkin feels supported by recent 
evidence that recruitment may be 
confined to the organ of Corti. 


The Impedance Theory 


Veckmans (119, 120) attempts an 
explanation of recruitment in physi- 
cal terms. Substituting in Ohm’s 
Law, loudness=energy/impedance. 
Now if the impedance changes in a 
particular ear as a function of sound 
intensity, then the usual relation 
between loudness and energy would 
be changed, and recruitment might 
result. Veckmans points out that 
impedance does change (as a function 
of frequency) in the normal ear, so 
that loudness can be said to recruit 
at 100 cps as compared with, for 
example, 1,000 cps. And he insists, 
without experimental evidence, that 
if an abnormal condition existed 
which caused impedance to increase 
with increased energy, then recruit- 
ment could be expected. The imped- 
ance theory, moreover, is contra- 
dicted by the facts of loudness bal- 
ance between air and bone conduc- 
tion on the same ear (45). Being of 
greater impedance, the bony channel 
should exhibit recruitment, but does 
not. 
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The Microphonic Theory 


Dix, ef al. (15) gives an explanation 
by analogy, referring to the case of a 
carbon microphone defective for low 
intensities but satisfactory for high. 
This analogy advances our thinking 
only very slightly. 

Any theory of recruitment must 
meet three demands: it must explain 
how loudness can grow faster than 
normally, it must explain over- 
recruitment and the on-effect, and it 
must not rely upon neural lesion. | 


ey 


The fiber-loss theory, and the | 
constant loudness-loss theory, can- } 
not explain overrecruitment. The j 


geometric theory cannot well be si 
tested. The impedance theory }§ 
contradicted upon other grounds. 
The microphone theory is only an 
analogy. The duplicity theory ca? 
explain overrecruitment in the same 
terms of relaxing ‘of inhibition as 
stated by Lorente de Nò, but it can- 
not explain the case of quick recruit- 
ment in a severely deafened ea" 
where all the more sensitive outer 
hair cells may presumably be 
changed. One or more of these theo- 
ries may apply in a particular case 
There is of course no necessity for i: y 
single theory to cover all cases Mae 
recruitment, since, as we have noo | 
a wide variety of conditions can a 

rise to it. The occlusion theory eff 
Fowler and Lorente de Nò, howe” ie- | 
still seems adequate to meet @ en | 
mands. It is only necessary to ural 
phasize that in this theory no "pein | 
damage is necessary, the effect cells 

the same if certain sense-org’! 

are defective. 


EAR 
ANALOGIES IN THE NORMAL 1 
pina 


Békésy (1) used alternate | 
loudness balance with part’ | 
ness simulated by residua ated pis 
Later workers have cor a A; 72): 
pseudo-recruitment (10, 
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The same technique with noise-mask- 
ing to simulate degrees of deafness 
shows quick recruitment (45, 112, 
113, 115, 116). The rate of growth 
of loudness in low tones vs. high 
tones has been cited as an analogue 
of recruitment (45, 119). An analogy 
in the cochlear microphonic has been 
cited (76). The direct exploration of 


recruitment in the animal by a be- 
havioral technique has yet to be 
worked out. Several techniques used 
in the clinic are adaptable to the 
animal as well, however, and when 
this is accomplished one may hope 
to see the physiology of recruitment 
illuminated more clearly than at 
present. i 
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ON THE INTERACTION OF SIMULTANEOUS RESPONSES! 
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* The Ohio State University 


In this discussion a theory will be 
developed to account for the effects 
of induced muscular tension upon 
learned and unlearned responses. It 
will then be shown that the theory 
permits evaluation of the role of 
tension in skill learning, and provides 
a rationale for the use of the blink 
rate as an index of generalized mus- 
cular tension. Finally, the theory 
will be related to the results of two 
recent studies of eyeblink condition- 
ing to stress the immediate system- 
atic importance of response inter- 
action. 

As the terms shall be used here, a 
muscle is tense if antagonistic effec- 
tors prevent it from shortening, con- 
tracted if the mechanical component 
is present as well. Muscular tension 
is said to be generalized if widespread 
muscle groups are active, focalized if 
just a few are involved. Many differ- 
ent methods have been devised for 
measuring muscular tension (26, 60). 
Some yield only indices of magnitude, 
but others show locus and patterning 
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„general problem with which we s^ 


as well. We shall emphasize the 
results of those investigations which 
have been designed to provide the 
more precise information. 

By definition, both tension 
contraction are properties of muscle 
that depend upon innervation. 
tinctions between the two are largely 
arbitrary, for muscular activity 15 


and 


basically homogeneous. Thus q 
pattern of muscular tension, like A 
pattern of muscular contraction, 1$ 


response. Responses interact if th 
are modified upon simultaneous elic: 
tation. Such modifications porii all 
deal. 

N 
Two Morar Laws or INTERACTIO 


To begin with, there are two major 
factors which determine degree © 
interaction in artificial induct? 
situations. First, interaction varie 
directly with the magnitude of the ii. 
ducing response. For example, 5 
amplitude of the knee jerk varies E; 
siderably as a function of chans® e 
the activity of the other parts © an 
body (43, 59, 63, 111). Courts dont 
has quantified this phenome 4 
When his subjects squeeze ing 
hand dynamometer with inorew yde 
amounts of force, knee jerk amP 9 
systematically increased. i gge” 

Experiments by Freeman °' "ies 
another law, that interaction | he 
directly with the proximity mene 
simultaneous responses. | 
ured rate of me w 
varied the locus of induce™” 
tension. Maximal facilitation age’ 
was obtained if the adjac® 
was the site of inductio” 


latio? 


Dis- 


4 
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ate further study finger oscillation 
pee cauced by stimulating motor 
ag Ea again muscular tension 
b effective if located in near- 
y muscle groups (36). 

Pee facta can be related to infor- 
ited. erived from the study of iso- 
dist esponses. The degree to which 

stant muscle group is involved in 


a : z X 
response varies directly with the 


pscortude of the response and the 
ximity of the group to the maxi- 


m; . 
_ Mally activated effectors. For exam- 


Pier Freeman (33) had subjects flex 
other E and recorded activity in 
e ody parts. Changes were de- 
mall when, the fingers were maxi- 
mi y flexed, but not when they were 
Timally flexed. 
i mes (56) has pointed out that 
a pae cared distribution of mus- 
s fe can be demonstrated 
minim Paton If fingers are flexed 
and ine ly, only muscles of the hand 
ie Bie? arm are tense. If flexion 
thos verful, muscles as distant as 
© which extend the neck and 
Sten scapula are involved. 
EEN ) has shown how extensive 
the dist anges can be by measuring 
Ping a} ribution of activity in grip- 
ea dynamometer. He found 
f = in action potentials, many 
and marked, in the opposite arm, 
side, ¢ and leg, the foot on the same 
oe. mouth, jaw, nose, ear, chest, 
The n, and neck. 
trate oe relation can be illus- 
(25), oe obtained by Davis 
Changes į © measured’ electrical 
o subjects the forearms and left leg 
multip oe they worked mental 
‘sense ion problems or learned 
Cation ș poe bles During multipli- 
Writing S tend to move their 
mhe chan T , and Davis found that 
east in E S were greatest here and 
Were record ae leg. Smaller changes 
ed during nonsense sylla- 
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ble learning, presumably because the 
focus of activity has been moved to 
muscles remote from all. loci of 
measurement. 

These facts show that interacting 
responses are overlapping responses. 
The factors which determine -the 
probability that each of two simul- 
taneous responses will involve a 
given muscle group are the same as 
those which determine degree of in- , 
teraction. Our problem, then, is to 
account for the way in which overlap 
is translated into interaction. 

The most parsimonious assump- 
tion is that interaction depends upon 
the convergence of simultaneous 
patterns of neural impulses. This 
hypothesis is the cornerstone of the 
present theory. Fortunately, the 
locus of the convergence is not dif- 
ficult to specify, for the molar laws 
of interaction suggest that the event 
takes place in the nuclei of the motor 
system. 


Tur PLAN OF REPRESENTATION 
WITHIN THE Motor SYSTEM 


Relevant to this conclusion are 
neurophysiological experiments in 
which the input to the motor system 
is systematically varied and the out- 
put of the system is observed. 
Usually the input is an electrical 
shock delivered to a cortical .motor 
area. The output is analyzed through 
study of the muscular activity which 
results. 

If the magnitude of the input to 
the motor system is kept at threshold 
value, the characteristics of the out- 
put vary as a function of the locus of 
the input. Points can be found in the 
cerebral cortex from which isolated 
movements of a finger, elbow, or toe 
can be obtained. A recent analysis of 
the precentral motor cortex of the 
monkey by Woolsey and Settlage 
(119) shows that there is a remarka- 
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ble correspondence between place in 
she motor system and place in the 
musculature. In fact, a chart of the 
motor cortex which summarizes the 
responses elicited from different 
points resembles a somewhat dis- 
torted, but intact monkey. 

Similar information has been ob- 
tained for human subjects during 
routine stimulation of thé cerebral 
cortex in neurosurgery. The most 
recent chart of threshold response 
data has been prepared by Penfield 
and Rasmussen (76). It shows a plan 
of motor representation which can be 
summarized by a somewhat dis- 
jointed figure with a small trunk and 
small legs, but large hands and feet. 
Centers for vocalization, salivation, 
and mastication overlap the ones for 
lips, jaw, tongue, and swallowing. 

A further feature of the organiza- 
tion of the motor system is revealed 
if the stimulus is fixed in locus and 
varied in magnitude. Suppose that a 
point has been identified which, 
when a threshold stimulus is applied, 
gives an isolated flexion of the finger. 
If stronger shocks are delivered to 
this point, progressively more remote 
muscle groups are brought into play. 
The movement first involves the 
fingers alone, then the fingers and 
wrist, and then the fingers, wrist, and 
elbow. Very strong shocks elicit 
widespread movements. If a different 
point is stimulated, a similar se- 
quence results in which the activity 
of a given muscle group depends with 
its proximity to the threshold group. 

These data show that there is a 
spatial gradient of representation for 
each body part. A given movement 
is most readily obtained if a particu- 
lar point in the motor cortex is 
stimulated, but around this focus 
there is a fringe region from which 
the movement can be elicited in 
combination with others. The closer 
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the fringe point is to the focus, the 
greater its sensitivity. Thus the mo- 
tor channel for a body part varies 1n 
extent with the strength of the stimu- 
lus that is used in searching for the 
bounds. 

It must be a rare input that fires 
only those cells which make up 4 
representational focus. Distributed 
excitation within the motor system 
is the rule rather than the exception. 
The factors which are responsible 
for distribution deserve special con- 
sideration. Because of them, motor 
pathways are seldom discrete even 
when the input is sharply defined. 

Input-output analysis yields none 
of the details of organization which 
are responsible for the overlapping 
somatotopic plan. Chang, Ruch, an 
Ward (14) suggest that one mecha- 
nism is cortical, that each muscle © 
the body is represented by a field © 
efferent neurons which varies in 
density from the focus to the fringe 
When a focus is activated with a 
threshold stimulus, none of the fringe 
cells for neighboring muscles at? 
fired. When the stimulus applied tO 
the focus is more intense, excitatio? 
spreads and progressively more Cê 5 
in the surrounding fields g° int 
action. id 

Fibers within the cortex itself baie 
to be involved. In a study of “te 
facilitation of a response to stim" 
tion of one point by stimulation n ) 
different point, Graham Brown Vr 
found that interaction disapPe™™" pe 
knife cuts were made betwee? 
two electrode positions. Foerster \ ne 
reported that irradiation to if 4 
fingers could be prevented con” 
stimulated thumb area wer nally! 
pletely surrounded by a cut. Pt 
Erickson (30) found that °F 
seizures can be altered in cov! Jow 
trench divides upper 2” 
halves of the sensorimoto® 


pa 
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ie stribution of excitation also 
a aA pere at lower levels. One line 
of Sa e comes from examination 
is on itions under which a response 
an imulation of one cortical point 
vie when a different point is 
ee quently activated (72). Since 
ting intrahemispheric connections 
oa upon such facilitation, 
‘thee be due to persistence in sub- 
Ortical structures. 
he helat that reflex irradiation (89) 
Siar emonstrated in the bulbo- 
ordeal paration also indicates sub- 
eviden istribution. There is new 
cortic ce, too, which suggests that 
fee ae tracts participate, for 
Peet Cole _ (45) report that 
“ap ed lesions in the hand area of 
deren Eey motor cortex result in 
do ration of the tracts all the way 
aa the spinal cord. 

cepa back excitation from proprio- 
otk r$ end organs within muscles is 
Biche tributor and distributor of 
e ation within the motor system. 
atentiei (42) recorded muscle action 
Stor 1a, s during stimulation of the 
nitude F tex and found that mag- 
Breatly of the electromyogram was 
Muscle increased if the observed 
Dositig Was fixed in a lengthened 
a Gellhorn (43) also showed 
one ec dai feedback from 
f neighb e can increase the reactivity 

This Pi muscles. A 
edly afe back excitation undoubt- 
bral oa several levels, and cere- 
Volveq wa areas are definitely in- 
(116) z oolsey, Chang, and Bard 
Nerve ro mulated the afferent spinal 
tha: mee of the monkey and found 
in the Pee ectrical activity is evoked 
Cent Central as well as the post- 
areas of the brain. This 


Somat: 
atic a Se: 
tha afferent projection is larger 


; e 
emul , One defined by light tactile 
Ndit: 


t 
Nota at 18), for under the latter 
e potential changes are 
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limited to the postcentral regions. 

The new potentials related to deep 
sensitivity can be distinguished from 
the potentials evoked in the post- 
central region by a light tactile input. 
In the precentral gyrus they are so 
distributed that Woolsey, Chang, 
and Bard suggest that proprioceptive 
projection fibers terminate in the 
motor area for the same body part. 
But the effects of proprioceptive 
feedback are not restricted to the 
focus for the muscle which contains 
the receptor. It is a characteristic 
property of afferent systems that 
localized peripheral stimulation gives 
rise to activity within a considerable 
area of the cortex, with maximal 
changes in a central focal region (84, 
105, 118, 121). 

Thus the stage is set for proprio- 
ceptive feedback to alter the proper- 
ties of two strategically important 
components of the motor system. 
Thus far the existence of motor areas 
other than the one in the precentral 
gyrus has not been considered, but 
actually there are at least four which 
supply somatic musculature (40, 41, 
47, 76, 117, 120). The functions of 
the different systems have not yet 
been specified satisfactorily, but this 
is not essential for the present dis- 
cussion. Although the characteristics 
of movements elicited from each area 
vary considerably, the overlapping 
somatotopic plan of organization has 
been found for all that have been 
studied in detail. 

No attempt is made to evaluate 
the relative importances of these 
complementary distributive mecha- 
nisms. It should also be pointed out 
that the processes discussed are not 
the only ones which contribute to 
lack of definition within a motor 
pathway or to variations in width 
of achannel. The input to the motor 
system almost certainly is not dis- 
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crete unless it is artificial, and it 
probably varies in extent with changes 
in the magnitude of the output. 


LIMITATIONS UPON THE INTEGRATIVE 
PROPERTIES OF THE MOTOR SYSTEM 


The forms of movement which can 
be observed if the motor system is 
activated by an artificial stimulus 
have not yet been discussed, but the 
generalization is reasonably straight- 
forward. If the input to the motor 
system is simple, the output of the 
motor system is simple. If a punc- 
tate, threshold electrical shock is 
delivered to an area for the wrist, we 
can observe flexion, extension, or 
deviation. The complexity of the 
movement can be altered by a change 
in the intensity of the stimulus, but 
the resulting activity of wrist, fingers, 
and arm has a limited resemblance to 
the movement involved in the throw- 
ing of a baseball. In short, a skilled 
movement is never observed, which 
suggests that the motor system has 
properties which cannot be altered by 
practice. 

It has been proposed that the fibers 
which form a meshwork about the 
efferent cells in the sensorimotor 
cortex might be modified during 
acquisition, but Sperry (97) has 
shown that intersecting knife cuts in 
this region alter motor capacities of 
monkeys very little. Evidently the 
fibers contribute little to the pattern- 
ing of a response. There is a note- 
worthy parallel between Sperry’s 
findings and the surprisingly small 
changes in the spatio-temporal organ- 
ization of human responses after 
therapeutic section of the corpus 
callosum (10, 94, 95, 96, 113). Per- 
haps a distributive role can be as- 
signed to both classes of fibers. There 
are facts of bilateral interaction 
which add further support to the 

notion. 
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The Sperry data, unless one postu-. 
lates an unacceptable independence 
of integration and neural connections’ 
(62), indicate that the pattern of the 
output of the motor system is largely 
dependent upon the pattern of the 
input. This hypothesis is hardly 
new; it is similar in conception to 
Tower's (107) keyboard analogy for 
the pyramidal tract. It is supporte 7 
by clinical data and by experiments 
like those of Loucks (64) and Harlow 
and Bromer (52). 

In summary, it is assumed that t 
motor system is not involved in the 
modifications of the central nervous 
system which take place during i: 4 
acquisition of a skill. The mol 
system is a transducer which make 
definite contributions to the synthesis 
of movements, but the properties a 
the system are fixed. Cerebellar 
loops are included within the syste 5 
as defined here, and from the pera 
dicity of motor behavior (53, 77, a 
115), it is concluded that E 
operate as an input-informed fe 
back mechanism (83). 


he 


INDUCTIVE FACILITATION OF 

UNLEARNED RESPONSES ti 
Consider next. the interpretati, 
of the Courts (17) experiment 4, 
terms of the principles just discos a 
When the patellar tendon is ei is 
motor channel of definite seo, ns 
activated, and thresholds of ngi are 
in the vicinity of this channe cap 
altered. But the input does cal” 
ture extensor neurons alone or 39% 
of the overlap within the mot fini 


tem and by the lack of ih Hence th 


AN t ivat®” ; 
proposition; the t act et 


population of cells in whic tens? 
greater representation o 
than of flexors. 


r 
When the dynamomet® 
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ro another channel is acti- 
he T se its extent is proportional 
is dict ae of the grip. Excitation 
leg fin uted to the vicinity of the 
re and trips off some of the 
Peo at are near, but not at 
ent d when hand activity is 
a ori no effect upon the cells 
knee jerk. ggered by the input for the 
aa differential recruitment of ex- 
<a ome is a function of the 
Br input (ad about, by the patel- 
tributed Lon the contribution of dis- 
relativel excitation from the hand is 
Pected y minor and cannot be ex- 

Gein to have a selective effect. 
gia au apparent from the spatial 
tinge 4, of representation that the 
channel egions adjacent to the leg 
in AR predominantly extensor 
ceils ea Similarly, the closer the 
they aA iX the pathway, the more 
input, H changed by the patellar 
rom the ence distributed excitation 
tensor 1 hand channel fires more 
result ig nan flexor neurons, and the 
*acilitatin increase in jerk amplitude. 
Wh 10n increases up to the point 


ere 
Neurons | many flexor as extensor 
of the ike recruited. An inversion 


When „unction takes place if and 
relativaj puted excitation fires the 
that ee remote pools of neurons 
i dominated by flexor cells. 
rriteria S assumption that reaction 
ation i ne when a critical popu- 
' Sam a rought to threshold, the 
that eas account for the fact 
y aoe tension alters the 
ne tes response (35, 38), or the 
+*8Ponse Nagnitude of a repetitive 
Ge increas SXample, finger tremor 
` 9 e under load, and French 
qe Boss that finger tremor ampli- 
Pma ANS when subjects squeeze 
> oes with the opposite 
an ay 1s more pronounced 
S with the muscles of the 
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legs or body generally tensed (92, 
93). No attempt is made to account 
for the periodicity of these responses; 
the treatment is limited to alterations 
of responses that are already estab- 
lished. 

In summary, induced tension facili- 
tates the responses just discussed by 
making the motor system available 
to an input, and not by operating 
upon the input. The theory is an 
obvious extension of concepts intro- 
duced by Sherrington (90) in his 
classical treatment of spatial sum- 
mation. It can account for changes 
in the magnitude or the latency of a 
response. Presumably there are no 
other kinds of inductive facilitation. 


INDUCTIVE FACILITATION OF 
LEARNED RESPONSES 


If all that muscular tension can do 
is alter the magnitude or latency of a 
response, it is obvious that one must 
forego the notion that it can have a 
direct effect upon the formation of 
habits. Several experiments which 
support the opposite view require 
reinterpretation. The pioneer study 
is that of Bills (2), who found that 
nonsense syllable performance im- 
proved if subjects squeezed dyna- 
mometers. Although Bills’ trends 
were not marked, subsequent studies 
have amply confirmed them. 

But Stauffacher (98) and Courts 
(18) have shown that the interaction 
is not always facilitatory. They 
varied the degree of induced tension 
and found that there is first an in- 
crease and then a decrease in facilita- 
tion as grip pressure increases. Under 
conditions of extreme induction, 
Courts obtained interference. 

According to Freeman (34), the 
results mean that proprioceptive 
feedback from induced muscular 
tension lowers the thresholds of ex- 
citability for all levels of functional 
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activity in the nervous system. The 
increased excitation makes the whole 
brain work better up to a point where 
the system is overloaded. A similar 
viewpoint is sponsored by Bills (3). 

Actually, however, there is little 
evidence for such widespread effects. 
There can be no doubt that proprio- 
ceptive input alters the level and dis- 
tribution of excitation within the 
motor system, but here the fiber 
bundles are concentrated into a pro- 
jection system. So far as correla- 
tional mechanisms are concerned, 
proprioceptive feedback is only one 
kind of input among many. Thus it 
is probable that any unusual proper- 
ties of the proprioceptive input are a 
function of the peculiar position of 
the proprioceptive projection. 

In a discussion of several alterna- 
tive interpretations of the Bills ex- 
periment, Robinson (81) held that the 
results might be attributed to an in- 
creased readiness to react in all 
muscle groups. This theory is simi- 
lar in many respects to one just 
proposed to account for the facilita- 
tion of simple responses. Courts (20) 
has noted that research has substanti- 
ated the spread of muscular tension to 
effectors other than those directly 
involved in the process of induction, 
but adds that no one has yet been 
able to show how such generalized 
tension operates to produce both 
facilitation and interference. 

However, by holding that interfer- 
ence is produced by facilitation of 
irrelevant responses, it is possible to 
account for the phenomena observed 
in complex performance situations 
with the same theory that handles 
facilitation of the knee jerk. To 
borrow the terminology of Hull (58), 
the difference observed by Bills is 
one of reaction potential and not of 
habit strength. 


If this hypothesis is correct, then 
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interactive facilitation cannot be 
demonstrated unless there is some 
differentiation of the input in favor | 
of the criterion response. Once selec- 
tion has taken place, a channel i$ 
activated with a fringe that has pre 
dictable characteristics. From 
spatial gradient of representation, the 
neurons whose thresholds have bee? 
altered most would contribute to the 
response, for they are situated adja 
cent to the focus of activity. Hence 
small amounts of added excitation aS” 
sociated with hand activity are mos 
likely to fire these neurons, 4” 
facilitation is the result. 
citation is added, progressively ” i 
remote pools of neurons are recruit 
Eventually performance declines ; 


: o 
amount of induct! 


cause a given than 


recruits more inappropriate 
appropriate neurons. s 
 Obvienttty, the effects of induced 
tension cannot be the same throug 
out practice. If an input capture 
optimal population, added earn J 
triggers only neurons which or? 
tribute to the production of er% 
This conclusion is documented jie 
data of Courts (21). He stua 
changes in the functional rela er 
between degree of tension anc ace’ 
formance as learning takes Viable 
The results for nonsense $Y ag 


. 3 ro! 
learning and pursuit rotor Jea nts 


fet mo 
were similar. The greatest an yy. 

wae . ine a (d 
of facilitation were obtat cae 


The optimal degree of tensio? s 
progressively less and the a¢ ; 
tal effects of extreme tension, a of 
more pronounced as eae 3 m 
ceeded. Freeman (37) repo! 
lar finding in mirror dna PE 
Evidently, then, muscu ar | 
can be a valuable asse E 
early stages of practice o granc? 
or motor task, but a Le “4 
skilled performance. p’ 


(85) found that muscular À 


ot 
[an 
c 
ee 
423 
har 
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aoe with ball-tossing perform- 
ae eo tanly in men. For the 
that ete any instruction 
he tee tenseness produces 
fon al motor skills, error produc- 
respon ually appears as an increase in 
g se variability. 
on. estudies illustrate this rela- 
EN ousfield (9) found that 
abilit ‘on amplitude, and vari- 
wok a a during ergographic 
Teport F: enshaw | and Postle (79) 
Paired if Pr pursuit tracking is 1m- 
urthern 2 stylus is gripped tightly. 
ae nore, Feldman (31) found 
rackin o measures of variability ina 
unctios task tended to increase as a 
sion. n of the degree of induced ten- 


Itis ad: 

with ts difficult to reconcile these facts 

bk e which Bills (2) reports 
e task of adding columns of 


digit 
„stts. He fo Bk ha ensi 
improve und that hand tension 


y if accuracy re- 
_ Same or deteriorates. 
little consensus on this 
Breater for Freeman (35) reports 
continuo peed with less accuracy in 
a us addition and Zartman 
<i (122) report no effect. 
Vance p ata of Block (7) are of rele- 
foot ei She used hand pressure, 
for the a and the two combined 
© Proble uction conditions; arithme- 
ies Wore ip? syllogisms, and analo- 
Coy a the materials. Facilitation 
“UDports tf be demonstrated. This 
Nnot rh 2e assumption that tension 
Pills acilitate selective processes. 
re rte eer (4) provide 
tea weights o heir subjects sup- 
q Soning and solved arithmetic 
“tective Problems or analyzed short 
te ee = only differ- 
cy of response. 


n 
ler @ 


Neg 


211 


In summary, consider an observa- 
tion which, if duplicated with proper 
controls, is catastrophic for the pres- 
ent argument. Bills (2) presented 
lists of paired associates for a single 
trial under conditions of normal and 
induced tension, and then studied 
recall with no induced tension. The 
group which learned under tension 
recalled the list slightly, but signifi- 
cantly better than the normal con- 
trol group. However, the list required 
only thirty seconds for presentation 
and the recall trial followed almost 
immediately. It is doubtful that 
relaxation was achieved and that in- 
duced changes were completely dissi- 
pated (29). 

This experiment illustrates another 
necessary control if the facilitated 
response is learned. A response can 
operate upon the input for another 
only if its occurrence alters the stimu- 
lus situation to which the simultane- 
ous response is conditioned. In the 
Bills experiment this factor should 
favor the group which both learned 
and recalled without tension, so the 
phenomena cannot be explained in 
this way. Under other circumstances 
a change in magnitude or latency 
might be attributed either to a change 
in the stimulus situation or to a loss 
of interactive facilitation. 

It should be possible to design 
adequate experiments to isolate these 
factors. One approach to the problem 
can be derived from the assumption 
that strength of conditioning, as dis- 
tinguished. from response strength 
(55), should not vary as a function of 
changes in proprioceptive feedback. 
The latter argument follows from the 
results of experiments by Grant and 
Schneider (49, 50) on the effects of 
changes in the magnitude of condi- 
tioned stimuli. 
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SIGNIFICANCE OF CHANGES IN THE 
DISTRIBUTION OF MUSCULAR 
TENSION DURING LEARNING 


The foregoing theoretical analysis 
can be extended to learning situations 
in which artificial tension is absent. 
Under these circumstances the cri- 
terion response can be visualized as 
interacting with all the others, even 
though the latter may be difficult to 
define separately. However, these 
extraneous responses are unlike an 
induced response in that they are 
eliminated as a function of practice. 

The sequence of elimination is such 
that tension changes are from gener- 
alization to focalization (28). Some- 
times this process can be traced not 
only to a single limb, but within the 
limb itself as well. For example, 
Renshaw and Schwarzbek (80) found 
that in hand pursuit learning the 
trunk muscles first relax, and then 
those of the shoulder, upper arm, and 
lower arm in order. Distant muscle 
groups are frequently involved in the 
changes. Freeman (33) noted a pro- 
gressive reduction in the tension of a 
leg muscle as subjects learned a pur- 
suit task or nonsense syllables. 

Changes in focal muscle groups are 
complicated. The input for the re- 
sponse increases with practice, but 
distributed excitation derived from 
irrelevant responses decreases. These 
facts preclude simple interpretation 
of studies in which measures of ten- 
sion are derived from the active limb. 
In this group are the investigations of 
Daniel (22), Telford and Swenson 
(103), Stroud (99), and Ghiselli (44). 

Recall that facilitation by induc- 
tion is most pronounced early in 
learning, that the optimal amount of 
tension is progressively less as learn- 
ing proceeds, and that late-in-learn- 
ing tension interferes with perform- 
ance. The ideal conditions, then, are 
such that tension is maximal early in 
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learning and declines progressively as 
a function of practice. ! 
these conditions prevail when there 15 
no artificial tension, even though the 
amount of tension at a given point 1n 
the practice series might be below ua 
optimal level. Early in learning t 
musculature is widely activated, an 
the responses eliminated first interac 
the least with the criterion respons 
Elimination results in loss of facilita- 
tion, but at the same time the oco 
rence of the criterion response 15 es 
dependent upon it. al 

Muscular tension is typically par 
eralized under most of the conditi? 
which we commonly associate vo! 
difficult performances. This rela ; 
was first pointed out by Duffy ork 
and its use in the analysis of W 
situations has been explored by 
Cottrell, and Bitterman (86). rac 
thus far identified are lack of P 
tice, prolonged work periods (r a- 
distractions (23, 73), complex, in’ 
terials (24, 88), and increas! g the 
centives (15, 35). According he if 
present theory, in each of © on 
stances cited additional tensio” 
tributes to response elicitation- 

It is a common practice for ay it 
teachers and other motor ole ast 
structors to stress the value of f it 
tion to their students. 


on as 8 
AR 1 
evident that a positive, 25 Wf o W 


: to 

negative, role can be assign’ nav" 
tenseness of individuals pie: cht 
just begun to learn. o pe 


tenseness should not be vidik 
with may seem foolish toa? im gort? 
who has long associated t C. but 
with the expert performane ae, 
available evidence inde no“ y 
optimal conditions for a 
are not the same as tho 

skilled performer. a 
related e this conclusion 
reported by Davis ( 


that instructions to Tê 
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arm interfered with nonsense syllable 
learning, 


- THE BLINK RATE AS AN INDEX 
OF GENERALIZED MUSCULAR 
TENSION 


= lets of the experiments just 
a orate instrumentation was 
tite g to detect changes in the 
Ca a ion of muscular tension as 
ines ay Proceeds. However, several 
are oe support the conclu- 
as an tang blink rate can be used 
ea 2 a of degree of generaliza- 
e T and Storlie (102), for 
ERA » had subjects learn a mirror- 
ia ES task. They found that there 
uncti uction in the blink rate as a 
a of practice. 

With ih ar lel can be correlated 
Motor z act (76) that the locus of the 
Particut rie for the eyelid is in a 
ordered , y strategic position. It is 
Structur on one side by the massive 

r oth es for the tongue and face; on 
or the ie by the huge representation 

Baten Hence a man makes few 
Divan; es “without batting an eye.” 
blin imals, Blount (8) notes that 
aaa: increases during certain 
luent facial movements, €.g., 
the 1,78? Sneezing, and eating. Thus, 
Sim oe response is facilitated by 
neous activity in neighboring 
channels, and most important 
pee panels fall in this category. 
thi, ; 2 Other phenomena support 


ci 


Motor 


i ; 
c or a pnretation. Difficulty is a 
te: sion which alters distribution of 


bling o and Clites (16) found that 
Lang ate varies with the difficulty 
llphabay sual task. Recitation of the 
nts, but Tings about an increase in 
Qtnced if the effect is more pro- 

t im the recitation is backward. 
Ween ia show a positive relation 

ip e blink rate and another 


utiy 
fo e factor, the i 4 
mance (15), e incentive for 
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In the latter experiment, blink 
rate measurements were taken in the 
interval between trials in a tracking 
task. The particular conditions are 
emphasized because the frequency of 
blinks during performance was almost 
zero. The task required continuous 
visual control, a condition which 
inhibits the blink rate. Drew (27), 
for example, studied the blink fre- 
quency of subjects who tracked tar- 
get or drove an automobile. He ob- 
served that the blink rate decreases 
as a subject moves from heavy traffic 
onto the open road, or tracks a target 
which follows a course of increased 
complexity. 

Luckiesh and his collaborators (68) 
have studied the effects of visual 
working conditions upon the blink 
rate. Their task, reading, did not 
require continuous scrutiny. Illumi- 
nation, type size, presence or absence 
of glare, and the visual correction 
worn were variables related to the 
rate of blinking. Significantly, Lucki- 
esh and Moss (66, 67) have also 
found that changes in muscular ten- 
sion accompany changes in glare and 
illumination. The relationship of, 
blink rate to illumination during 
reading is in question, however, for 
MacFarland, Holway, and Hurvich 
(69), Tinker (106), and MacPherson 
(71) have failed to confirm the trends. 

Bitterman (5) studied the effects 
of type size and with Soloway (6), the 
effects of auditory distractions on the 
blink rate of subjects given a variant 
of the Minnesota Test for Clerical 
Workers. They were unable to dem- 
onstrate any significant changes. - 
Bitterman and Soloway pointed out 
that auditory distractions have been 
shown to be accompanied by in- 
creases in muscular tension, and con- 
cluded that muscular tension does 
not affect blinking. 

But, as Luckiesh (65) points out, 
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direct comparisons between his re- 
sults and those of Bitterman cannot 
be readily made. In Bitterman’s 
visual task, pairs of identically or 
dissimilarly spelled words are pre- 
sented to be judged alike or different. 
This material lacks the redundancy of 
English prose, for each letter must be 
examined if performance is to be 
efficient. Even in reading there is a 
reduction in the blink rate (104), and 
this change takes place in spite of the 
fact that blinks tend to occur at 
periods and page turns (51). 

Other kinds of visual work are not 
so conveniently parcelled. MacPher- 
son (71) found that the blink rate, as 
compared to a control condition, 
went down most for counting rows of 
dots or for detecting aircraft silhou- 
ettes, somewhat less during reading, 
and least during the plotting of 
graphs. MacPherson concluded that 
the blink rate is inversely correlated 
with the ease of the task. But, since 
Clites (16) found the opposite rela- 
tionship in a nonvisual task situation, 
the effects of difficulty are probably 
obscured by the requirement of con- 
tinuous visual input. 

Since fatigue is one of the condi- 
tions in which muscular tension is dis- 
tributed, studies of blink rate in rela- 
tion to prolonged visual work are 
relevant. As one might expect in a 
situation where antagonistic processes 
operate, the results are variable. 
Hoffman (57), Carpenter (13), and 
Tinker (106) report increasing blink 
rates; Carmichael and Dearborn (12), 
Simonson and Brozek (91), and 
Brozek, Simonson, and Keys (11) 
find no impressive trends. Wood and 
Bitterman (114) point out a fact 
which accounts for most of the differ- 
ences: the blink rate does not change 
if the subject knows that this per- 
formance is being measured. 

Only the Carpenter data cannot be 
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handled by this hypothesis. They are 
understandable, however, if relate 
to observations made with the Tufts 
alertness indicator (110). This instru- 
ment has been designed to provide 
automatic signals for human beings 
who might go to sleep under dange™ 
ous circumstances. It measures a 
cular action potentials from jus 
above the eye. The choice of site was 
an empirical one, for it was fount 
that the activity of this muscle A 
flected the level of activity in ot ei 4 
effectors. Why this should be s° * 
evident from the present theory. d 

Travis and Kennedy (108) show? 
that as action potentials from 
eye decline, hand reaction han 
visual and auditory stimuli g° 61) 
Similarly, Kennedy and Travis © 
demonstrated that action poten 
and tracking performance are ors) 
lated. The same investigators ( the 
found that the index varies with K 
task, and significantly for the Pring 
lem at hand, that it is high dun 
simulated lookout performance 
requires a hand reaction. sub 

In the Carpenter study, the ta 
jects were tested with the N uires 
worth apparatus (70), which req et 
a key-pressing response each a 
pointer on a dial moves a dou at’ 
instead of a single step. Thus pict 
penter’s situation is one F to the 
more excitation is distribute p ding 
eyelid mechanism than under effect? 
conditions and the marked f 
observed are to be expecte a e 

Many factors must be c0" ise ‘ 
by anyone who attempts ener ite 
blink rate as an index of grelesst ta 
muscular tension. Neverte -fhe 
index has many advantages: 
are savings in cost and tim rec 
for securing and analyzing atta” pe 
and no equipment nee hermor®! oo 
to the subject. Fie 
subject need not be awa 
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peat are being taken, and so the 
rate index is particularly adapt- 


able for in clini i 
i use in clinical experimental 
Situations, ü p 


FACILITATION OF THE 
ISOLATED BLINK 


pe present theory predicts that 
R efie muscular tension should have 
A ie eae both the blink rate and 
his kind reflex. There are no data of 
and the 80 far as rate is concerned, 
is far f Status of the reflex problem 
Ported ra clear. F reeman (37) re- 
tated b hat the eyelid reflex is facili- 
limbs y tension induced in the lower 
tation a Peak (74) obtained facili- 
-induced } blinks to loud sounds by 
cise, hand activity. Courts (19), 
and me found no facilitation by 
Ya mn tg blinks were elicited 
that Co of air. Peak (75) suggested 
a mele 3 responses were maximal 
Not full with, that his subjects were 
Vals ara pee or that time inter- 
formed’ important. Tye (112) per- 
experiments to control these 
Puffs of = used both sounds and 
interpreted for eliciting the blink. He 
Courts. his data in support of 
fag ever it is probable that such 
periment was a factor in a recent 
adminis t OY Taylor (101). She 
l SNN to a population of col- 
fes Bie a inventory of ‘‘mani- 
blink ao and then studied eye- 
Sbjecte che in two groups of 
fist ibit s from the tails of the 
Tequeney 2 She found that the 
Steater > of conditioned blinks was 
onan; in the anxious than in the 
ous grou 
criteri p: ; 3 
ieu of anxiety is an 
che Suppost of muscular activity. 
Vice o ien ton is evident in the 
aylor i for the inventory used 
- This, together with the 
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fact that the eyeblink representation 
is strategically located, suggests that 
the Taylor effect is a change in reac- 
tion potential attributable to re- 
sponse interaction. Taylor reports in 
a footnote a fact that is absolutely, if 
not statistically, gratifying: of the 
four subjects discarded because their 
unconditioned blinks were too fre- 
quent, three were classified as anx- 
ious. 

The supposition that has been ad- 
vanced is strongly supported by data 
obtained by Ponder and Kennedy 
(78). They studied the blink rates 
of subjects who were excited or angry, 
and found that the interval between 
blinks was sharply reduced. But 
another observation of these investi- 
gators is even more relevant. They 
went to a court of law and counted 
the blinks of individuals who were 
giving testimony. These people 
blinked much more frequently during 
cross-examination—a situation which 
would make almost every one of us 
anxious. 

One final argument can be offered 
in support of the notion that Taylor’s 
data represent an instance of inter- 
active facilitation. It follows from 
the present theory that conditioned 
discrimination should be more diffi- 
cult to develop in anxious subjects, 
for the facilitation should prolong 
the elicitation of a response that is 
being extinguished. This deduction 
has just been confirmed by Hilgard, 
Jones, and Kaplan (54). They used 
Taylor's inventory to obtain anxiety 
scores for a group of subjects. Subse- 
quently an eyelid response was con- 
ditioned to light, and then a condi- 
tioned discrimination was developed 
between two different positions of the 
conditioned stimulus. There was a 
significant positive correlation be- 
tween anxiety scores and lack of dis- 
crimination. 
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SUMMARY 


In review, the theory that has 
just been developed attributes the 
interaction of simultaneous responses 
to a convergence of impulse patterns 
upon the motor pathways of the cen- 
tral nervous system. It is nothing 
more than a combination of classical 
concepts of spatial summation and 
modern information on details of 
organization within the motor sys- 
tem. 

The principal conclusion to be 
drawn from this analysis is that inter- 
active facilitation can alter the mag- 
nitude or latency of a response, but 
has no direct effect upon response 
selection. One corollary of this notion 
is that induced muscular tension 
affects rate of acquisition by pro- 
moting response elicitation, and not 
by altering correlative mechanisms. 

Interference with performance is 
held to result from a facilitation of 
competing responses. A basis for 
differential recruitment of motor 
neurons is found in the spatial gra- 
dient of motor representation for 
each body part. Changes in the 
effects of induced muscular tension 
from facilitation to interference are 
assumed to be related to changes in 
the probability that increments in 
excitation will facilitate more appro- 
priate than inappropriate motor neu- 
rons. 


It has been pointed out that the 
change in distribution of muscular 
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Becr, S. J. Rorschach's test. Vol. III. 

pares in interpretation. New 

ork: Grune & Stratton, 1952. 
Pp. viii+301. $5.50. 


por Beck has high standing among 
se who study the Rorschach in 
tg because of his steady in- 
ia a Improving the technique and 
a a to communicate clearly his 
bok: ures and theories. His new 
ee his method of inter- 
fangs Th. more completely than be- 
trainin gen who are using the test or 
ise the others in it will find great use 
sions ex and intelligent discus- 
analyse. theory and of four case 
Were ziel All four of these persons 
Patients i treatment, but represent 
aa iii rom the community rather 
eck h spital patients. For two cases 
as ce repeated tests, and for all 
Teatm as clinical notes made during 

Th ent. 
ments advances” in Beck’s state- 
change co not represent a marked 
insists Ka viewpoint. As always, he 
ion as 8 regarding the examina- 
Vior COE alia to sample be- 
asa devic (Bought production, not 
Makes ia. or generating scores. He 
redgol Is clear by commenting that 
Tec, old; with the Mare and Foal 
ele make the same type of 
ey Interpretation. This point 
from if might seem to cut the ground 
Rterpres €r most of the talk about 
Would ae of Rorschach per se; as 
Rterprets. the recent report that in 
Protogg i. E the adjustment shown in 
Who pS a qualified hologist 
Knew nothing ab. psychologis 
= agree with g about Rorschach 
aa trained Rorschachers 
Selveg 1 ad could agree with 
; n Gun eck, however, con- 
“liabitigy’ 2» Ives, V., & Ranzoni, J. H. 
Nd validity of judges’ ratings of 


siders the Rorschach performance an 
unusually good source of revealing 
cues, and this book is an attempt to 
make those cues explicit for other 
testers. 

The cues now employed differ 
little from those discussed in his 
earlier books. He elaborates more 
clearly than before and distinguishes, 
for instance, between the significance 
of a cue in patients and the inter- 
pretation of the same cue in superior 
nonpatients. Beck has explored 
many new leads, such as the Levy- 
Zubin analysis of movement. He 
points out nuances in each type of 
response which should qualify the in- 
terpretation of the main scores. He 
does not reverse any earlier inter- 
pretations. 

This in itself should suggest that 
the book is disappointing. We have 
now had thousands of research 
studies, some well conducted, which 
have failed to establish validity of 
many interpretations | commonly 
made. One would expect such evi- 
dence to be used in revising the in- 
terpretative scheme, or that positive 
evidence would be advanced to 
demonstrate the validity of Beck’s 
statements as to the equivalence of 
test behavior and personality struc- 
ture. Beck does suggest that this 
might be a later step, but many 
readers would prefer to find a psy- 
chological proposition accompanied 
by, or preceded by, the reason for 
affirming it. 

Beck discusses in a few pages cur- 
rent research on the test. He criticizes 
some studies for trying scoring in- 
novations instead of validating Ror- 
schach's Rorschach test. These in- 


adjustment on the Rorschach. Psychol. 
Monogr., 1952, 66, No. 2 (Whole No. 334). 
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novations have, I think, rarely been 
sufficient to obscure the significance 
of positive or negative findings. 

His second criticism is more sub- 
stantial, that attempts to validate 
single signs or scores do not take into 
account the interactions between cues 
that an interpreter might use. It is 
apparent, however, that Beck in this 
book makes many statements about 
the significance of single scores, i.e., 
about main effects. While these in- 
terpretations would be qualified by 
added facts from other scores or 
qualitative features, such additions 
are embellishments to a main inter- 
pretation that he implies would be 
true more often than false in persons 
generally. 

We find Beck turning his back on 
research evidence in the way that is 
too common in the literature and in 
the conversation of clinicians, by 
saying, in effect, “Evidence or no 
evidence, these propositions have 
clinical validity” (p. 43). In view of 
Beck's desire to make his operations 
public so that the Rorschach test 
will be a part of psychology rather 
than a cult, it is regrettable that he 
does not make his validation public. 
He does not see that so-called clinical 
validity is a type of private, or sub- 
jective, validity and hence not ac- 
ceptable save as a source of questions 
to be tested by research. 

The matter of color shock will serve 
to document this criticism. The 
literature now contains several studies 
which make it doubtful that color 
shock is truly color shock, or that it 
has the correlates claimed for it. 
Beck however treats color shock in 
the traditional manner, going further 
to regard color shock as evidence of 
anxiety regarding present tempta- 
tion, while shading expresses guilt re- 
garding past misdeeds. A rather 
attractive rationalization for this 
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position is offered. Beck then dis- 
misses the negative findings of ob- 
jective research on color shock by 
citing Siipola and others as if their 
work negated the other studies an 

supported his position.? An examina- 
tion of the original will disclose that 
their findings do not substantiate 
conventional procedures for measur- 
ing color shock. 

Before the Rorschach can hold an 
established position among those who 
are deficient in the “wish to believe, 
the interpretative statements such 
as Beck presents must be accom 
panied by explicit evidence. a 
evidence would not say (to quote A 
random), “This inability to react 0 
color is the mark of the person 1 
sensitive to the world’s exhilarating 
values” (p. 45). It would say, per 
sons who show no responses spor 
C, CF, or FC are judged to be em” 
tionally unresponsive by quch-a 
such criteria in x cases oul O oa 
hundred.” Here is the crucial pre 


e 
lem. Beck and others wond faon 


terpretations are not true in tions 
out of 100. Hence the propos! This 
are not to be accepted as stated. aoe 
approach to the Rorschach 40° rhe 
leave us with testable claims: hat 
Rorschach enthusiast can ap his 
the truth is contained only is to0 
many qualifications. But t of 1% 
easily becomes an evasion tak all 
sponsibility. If one tries to i he 
the qualifications into acco 
arrives at a unique patter? © ca 
and cues for each record. One vas? 
find a reasonable number pe cate 
. x relo’ t o 
with this pattern, 
not make the req 
the statement’s degree 
2 Snpora, E., Kuuns, F» & tio" 


Dah aa alt 
Measurement of the indivict 


color in ink blots. J. Pers» 
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ence to reality. To verify a proposi- 
tion we must know its probability of 
one true. As the propositions be- 
Fess, cS complex, they become un- 
hea able. If the main effects are in- 
their a in interpretation, it is 
egree of validity which must be 
reported. 
So much stress on what Beck’s 
ook lacks reflects my sense of pro- 
Porttorg not Beck’s. He gives almost 
Space to these issues, compared to 
h, extensive discussion of cases. 
ose discussions can be evaluated, 
cite by some other clinician who 
with } „report whether they agree 
arei us private experience. There 
in si persons who can match Beck 
i oS or in the care with 
et ne traces his own conscious 
test — A reader might choose to 
Blanes a statements in terms of 
Stands hier’ On this ground, Beck 
Sien high. He gives a long train 
Dretation ot to support each inter- 
tom “tins rather than issuing it as 
Self-criti Oracle. He is painstakingly 
eing SA Jn specifics, while not 
Uden critical of his major premises. 
teres: oo from the viewpoint of in- 
thin ad the quality of Beck’s 
is te oe personality, the book 
Poetic a le, The book is frequently 
Style th t is written with far more 
nd oe Most of its contemporaries, 
Critici; Y Passages are quotable. In 
the cng Lewin’s ‘disinclination to 
uz 8enetic . x 
se Win’s d E pproach, for instance: 
tuet Da e cıt for this kind of con- 
eq. 3, that he was not clinically 
tes: € can think in two dimen- 
thi talist ” his anxiety as experi- 
aaa? bs Ps his moving into the 
la a goad’: Throughout, Beck 
of ndre, ae Wal of expressing in 
mas ĉtsonali : ustrations the concept 
the 7 forces Y as an interaction of 
Person 22d perceptions within 
hether the Rorschach 
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is a dependable tool or not, a book 
like this affords an excellent basis for 
thinking about the extreme com- 
plexity of personality. It is a power- 
ful antidote for an oversimple view of 
personality as described by a few 
common traits or factors. The book 
will perform this service, even for 


many Rorschachers, by debunking 
naive interpretation of the psycho- 
gram or the single numerical score. 
In summary, the book appears to 
be a fine one for Rorschach users or 
students who plan to continue with 
the test. Beck has rich experience to 
report, and the fact that it is subjec- 
tive does not prevent its being useful 
to other interpreters. The book will 
not change the opinion of those who 
presently regard most claims for the 
Rorschach as rationalizations or 
statements of faith. The book will be 
of little assistance to the minority 
who regard the validity of the test as 
an open question which must be 
settled by determining which in- 
terpretations hold up in what pro- 
portion of cases. Beck has an ex- 
tensive research program in process, 
and it may be that his reports from 
them will belatedly give us reason to 
have confidence in the present book. 
LEE J. CRONBACH 


University of Illinois 


SHOSTROM, EVERETT L., & BRAMMER, 
LAWRENCE M. The dynamics of the 
counseling process. New York: 
McGraw-Hill, 1952. Pp. xvi+213. 
$3.50. 

This book is largely a how-to-do-it 
manual of counseling procedures in 
the setting of a student personnel 
program. Labeled self-adjustive 
counseling, the approach is a com- 
pounding of nondirective and direc- 
tive viewpoints flavored with a dash 
of learning theory. The goal of 
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counseling is increasing self-direction 
on the part of the client. High- 
lighted is a structured sequence of 
client-centered interviews preceded 
by a group-orientation session and 
culminating in a synthesis interview. 
Records, tests, and vocational in- 
formation are used when desired by 
the student. 

Although the approach is claimed 
to encompass educational, vocational, 
and personal problems of adjustment, 
the reader will find that major atten- 
tion is given to what might best be 
described as nondirective education- 
al-vocational guidance. Neither psy- 


chotherapy nor projective tests is. 


mentioned. ‘If the counselor feels 
he is counseling a student with prob- 
lems too involved for his competen- 
cies, turning the student and his 
records over to the psychologist 
would be the safest action” (p. 106). 

Two chapters are devoted to dis- 
cussion of a control-group study de- 
signed to test the effectiveness of 
the self-adjustive approach vs. the 
traditional approach. Ratings of 
terminal evaluative interviews with 
regard to client satisfaction and feel- 
ings of self-direction favor the self- 
adjustive approach. — Details such 
as number of cases are not provided. 

While this readable little book 
contains many helpful suggestions, 
references, and devices, it is obviously 
too nontechnical and practical to 
serve as a basic text in the graduate 
training of clinical psychologists. 
For a broader audience, the book 
should be very useful and have wide 
appeal. 

LEONARD S. KOGAN 
Institute of Welfare Research, 
New York 


KERR, MADELINE. Personality and 
conflict in Jamaica. Liverpool, 
Univer. of Liverpool Press, 1952. 
Pp. xiii +221. 15s. ` 
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This is another contribution to the 
growing literature in the field of cul- 
ture and personality. Kerr has writ- 
ten a most interesting account of the 


` effect of divergent culture upon the 


formation of personality. On the one 
hand, the natives of Jamaica are ex- 
pected to conform to the standards 
and ways of life set down by the 
English who have dominated the 
island for more than a century: , 
the other hand, the Jamaican natives 
have their own culture which js often 
at odds with that imposed by 
British. 

Kerr defines personality “as A 
stellation of roles which the indiv! 3 
ual learns to play under given is, 
ditions” (p. 196). The basic difficu! f 
with the native arises because i 
roles which he is expected to play ri 
defined variously from the tw° s 
tures to which he is exposed. Ja 
the many difficulties which the ; 
maican faces in this worl 
of all the prejudices relate 
and class. 

There is essentially a 
class system in the island. 
bottom are the great mass 0! P 
and farm and city workers, mor he 
whom are definitely Negroid. made 
second level is the middle class 
up of business groups, wee: 
sionals, and individuals wh 
made a success of farming: i 
top is the social elite comp net 


i i lantation , 
higher officials, p n nate 


high ngt 


“aga cone 


evel 
three end 


5 
asanti 


standing. 
“Class and Color” po? 
the attitudes toward co 
at all class levels 
with people who hay 
blood but who are trying 
ward in the social strata. 
the individual tends 

color in terms of any 
constellation. ‘‘One aa 
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pier and anti-white, yet when 
will a constellation is involved he 
ies eo with fears and dis- 
hae 7 of people darker than 
dae he : tis as if in some constella- 
mite aie R white man with 
man Rear in others he is the dark 
96). nting white domination” (p. 
they livergent cultures and what 
rought o the individual are nicely 
educatio i in the discussion of the 
Hiren nal program. The native 
eae exposed to a curriculum 
result th rom Great Britain. As a 
Teint e content of the courses is 
acts wa ec with issues and 
re AD 1 cannot possibly have any 
OF exa to the pupils’ everyday life. 
of Seige tat they learn the botany 
BE eve S that they have never seen, 
arts i will see, and the history of 
lute 3 the world that have abso- 
other be, Sees to them. On the 
and iia te l, their own local history 
aie ae on their own habitat 
it Pletely neglected. 
of 4, Teference to the development 


SPontang She points out that the 
Stic of ous extroverted character- 
Bives y early childhood gradually 
Pattern o to a rigid and introverted 
adultho Ta in adolescence and in 
Creatiyit - The wells of spontaneous 
‘Scteation tend to be dried up, the 
glar nal life of the children, par- 
ally ai at in the school, is prac- 
adult ot an the adolescent and the 
nq with to develop an apathetic 
5 Sawi type of behavior. 
i z relations of mother and 
The of the amined and the important 
© latter ,Standmother is described. 
i es with the magical 
Bee | era with childbirth, 
ical a sae and carries out 
ulture ituals which are deep in 
© Kerr believes that the 
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place of the grandmother is a more or 
less natural consequence of the 
mother-oriented family in Jamaica. 
The function of the father is often 
rather tenuous, especially in the 
peasant class. A high proportion of 
these couples are not legally married 
and the husband -and father often 
plays a quite incidental role in child 
care and discipline. 

As might be expected, there is a 
considerable fantasy life among these 
people but, with few exceptions, it is 
not directed into creative activity. 
Rather, it runs off into supersitition, 
magic, and a great concern for re- 
ligious emotionalism. There are out- 
breaks into trancelike states; there 
is much interest in religious revival- 
ism, and occasionally theré is an out- 
right outbreak of violence. Another 
interesting feature of the fantasy life 
of the native is the rich verbiage to 
which he is addicted. Apparently 
this is an aspect of Negro culture 
everywhere, although no one has ever 
adequately explained it. ? 

Another possible factor in this 
situation which is mentioned but not 
explored by the author concerns the 
high incidence of malaria and hook- 
worm among these people. We know 
that apathetic behavior and a low 
level of energy expenditure follow 
from the recurrence and persistence 
of these two diseases. It seems to the 
reviewer that we might have here an 
interesting interplay of constitutional 
factors and a conflicting culture. 
That is, if these people were living in 
a more or less unified culture, the 
effect of malaria and hookworm 
might be evident, but their effects 
on the personality might be different. 
This hypothesis could be tested by 
some cross-cultural comparisons. 

Finally, a word may be said about 
the methodology of this study. The 
data were principally from t 
sources. First, Kerr interviewed a 
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large number of people of all classes 
and kept protocols of such inter- 
views. In addition she gave a number 
of projective tests to children and to 
a few adults. The projective tech- 
niques used were the Rorschach, the 
Lowenfeld Mosaic test, drawings, 
and a projective test devised espe- 
cially by the author for Negro chil- 
dren. In general, the results of the 
tests confirmed the findings from the 
interviews. 

The author closes her comments 
on the relationship between field 
work and the test results in words 
which serve as a summary statement 
of this book. ‘‘In general the tensions 
caused by economic frustration, color 
prejudice, wrong methods in educa- 
tion, produce social conditions of in- 
security, both economic and psycho- 
logical, of doubt over role functions 
and of encouragement of magical be- 
liefs. These conditions in turn pro- 
duce a basic personality of an uninte- 
grated type” (p. 193). 

KIMBALL YOUNG 

Northwestern University 


PIAGET, JEAN. Play, dreams and imi- 
tation in childhood. (Trans. by 
C. Gattegno and F. M. Hodgson.) 
New York: Norton, 1951. Pp. 
ix+296. $5.00. 


The current work by Piaget is 
another stimulating and provocative 
contribution to the literature on the 
development of children’s thinking. 
In this well-translated volume, Piaget 
has as his basic goal an explanation 
of the evolution of “representative 
activity,” which is “characterized 
by the fact that it goes beyond the 
present, extending the field of adapta- 
tion both in space and in time” (p. 
273). Such an activity is essential in 
reflective thought as well as in oper- 
ational thought. 

Two theses are presented by Piacet 
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in the book: (a) the transition from 
rudimentary, primitive, and situa- 
tional assimilation of experience to 
the operational and reflective adap- 
tation of experience can be studie 
by the analysis of imitative behavior 
and play activity of the child from 
very early months of the life; ant 
(b) various forms of mental activity 
—imitation, symbolic activity, am 
cognitive representation—are inter 
acting. 

Underlying his analysis is th A 
sumption that two fundamental prot 


e as 


: bs mi- 
esses operate in development: aes ante ‘ 
lation and accommodation. Assi 


lation refers to the idea that no 
new external element ever gives vent 
to perceptive, motor or intellig' 
adaptation without being relate 30): 
earlier activities” (footnote, P: 4g- 
Accommodation refers to the adaP py 
tion to the demands of reality: ne 
virtue of both these processes t ha 
dividual evolves schemas, whic it 
considered by Piaget as elemen jife 
structures in the psycholog!c® sof 
of the individual. New experienc se 
the organism are brought into 
schemas by the assimilation a mi" 
accommodation processes: 1y f 
lation and accommodation irse o 
achieve equilibrium in the ji nieve? 
growth, since equilibrium is ac 
at the completion of growt v ept 
With such an over-all con pich f 
as a guide for analysis oË eds t 
dynamic in nature, Piaget P rep 
show how imitation, play, Consi 
sentative activity evolve. vW 
with his previous writing i 
here an evolutionary, ps give” gt 
with rough age grouping op” f 
the various stages O' perä ror 
Incidentally, the same 2° ising jo 
are given as in previous cial 9% 
seven seems again a a w 1-06 ff 
the beginnings of certat 
stages of growth and 
the besinnings of 2 
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en oe ime section of the book he 
— 2 imitative behavior. He 
tion A nee from the observa- 

: fr own children as, data. 
EA — are presented in the 
of hig oe length as illustrative 
points rony facts and theoretical 
Sie E e shows that imitation fol- 
ite ough six stages until “true” 
mk n occurs which is a conscious- 
« Ol Imitation as well as an imita- 


10n controlled b i i 
e 7 S 
a whole. y the intelligence as 


Follow; TF ; 
Play, lowing this is a discussion of 


5 cen the same type of data 
ation is ed. A theoretical consider- 
and pl ag using the assimilation 
asic ei eatin principles as 
are de des, Stages of play behavior 
Scribed, which proceed from a 
, functional pleasure stage 
2 primarily assimilative in 
Tie eventual development 
With ion and socialized games 
ey min on rules. Details of this 
symbola discussed. An analysis 
Piaget Ic Play is presented, which 
trig Considers as primarily ego- 
th Neto Nature. He also discusses 
and e ure of the symbolic behavior 
the RATS this derives clearly from 
tive ie ld’s own thought, an assimila- 
i AVity, 
bolis a treatment of secondary sym- 
“eons: Seen in dreams, play, and 
4 Dene activity, Piaget presents 
Teugj, “Ug analysis of classical 
Suh an thinki ini i 
uch on King, taking issue with 
dism, q cePts as the censor mecha- 
a infantia cPanism of repression, 
fae er, is memory. His argument, 
the States So rnative in that he 
Ung Eht of tie of the Freudian 
tion cious ni j pressions; and the 
Ren ung’s ith his own explana- 
ism tality : concept of the relative 
thoy as Symbols and of symbol- 
ation 


, Pumitive language and 


is : 
oe included in this expla- 
ally, Piaget comes to a 
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treatment of representative activity 
—cognitive representations — and 
shows the steps in development from 
the sensory-motor schemas to con- 
ceptual schemas. A step-by-step 
evolution is attempted. 

The observations notwithstanding, 
this book seems to be largely specu- 
lative. It is packed full of provoca- 
tive ideas and challenges, and cer- 
tainly Piaget has fearlessly explored 
an area of great import. Some general 
limitations are apparent. There is 
little reference to current American 
or British research relevant to the 
area of play and symbolism. For 
example, there is no reference to 
modern theorizing and research in ego 
psychology and the relevant contri- 
butions from play therapy. Second, 
the speculative nature of the book 
limits its translation into testable 
hypotheses for replication or in some 
instances even additional data gath- 
ering by other psychologists. Third, 
the evidence presented by Piaget 
leaves much to be desired in terms of 
rigor, objectivity, and at times de- 
tail. Finally, the style is heavy, repe- 
titious and even esoteric, which taxes 
the reader’s comprehension and in- 
terest. Nevertheless this book offers 
a contribution to a vital area, the 
development of thought, which is in 
desperate need of investigating and 
has been too long neglected by Ameri- 
can psychologists. Piaget has cer- 
tainly trodden with a heavy step 
where many of us have feared to 
venture. 

IRVING SIGEL 

Merrill-Palmer School, Detroit 


CATTELL, RAYMOND B. Factor anal- 
ysis. An introduction and manual 
for the psychologist and social 

scientist. New York: Harper, 1952. 
Pp. xiii+462. $6.00. 

In his preface Cattell states that 
this book has been written to meet 
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the needs of (1) the general student 
who wishes to learn what factor 
analysis is about, (2) the instructor 
who wants a textbook in factor 
analysis as part of a course in sta- 
tistics, and (3) the research worker in 
this field. There are, to be sure, 
several excellent books on the subject 
of factor analysis but the author feels 
that they are too advanced mathe- 
matically or too specialized for gener- 
ral use. 

The book is divided into three 
parts. Part I deals with the general 
theory of factor analysis and its 
application as a scientific method. 
Factorization is represented as valua- 
ble in a preliminary clearing of the 
ground and as useful also in pro- 
viding a better understanding of the 
variables which emerge from an ex- 
periment. Ways in which factors 
may be obtained from a matrix of 
correlations and the purpose and 
necessity for rotation are presented 
with emphasis upon the meaning of 
factor loadings. The thesis is de- 
veloped that factors may be thought 
of as source traits when simple struc- 
ture has been established. In addi- 
tion to the usual procedures in which 
factors are obtained from the inter- 
correlations of tests (called R tech- 
nique) or from the correlation of per- 
sons (called Q technique), Cattell 
introduces two new methods, the O 
and P techniques. In the P technique 
factors are determined from the cor- 
relations of test scores achieved by 
the same person over a period of 
time. When the time periods instead 
of the tests are correlated we have 
the O technique. In this terminology 
of matrix algebra O is the transpose 
of P. Both of these methods should 
be useful in studying trends over a 
period of time. 

Considerable attention is given to 
the need for oblique factors in Part 


BOOK REVIEWS 


II, and methods are provided for the 
extraction of orthogonal and oblique 
factors by the centroid method. 
Cattell does not overlook other factor 
methods, but he places the maim 
emphasis upon the centroid as being i 
the most flexible and generally useful. 
In this judgment the reviewer con- 
curs. The final section of the book 1S 
concerned with various problems 
which arise in the factorization O 
measurements of ability as well as © 
personality. ’ 
Cattell has met his third objective, 
namely, that of preparing a han: / 
book for research workers, better 
than his first two. The difficulty lev 
of the book is not adapted to the 
non-mathematically trained student: 
It is doubtful whether the beginner 
can read profitably beyond the fi | 
two chapters, and most gradua 
students in psychology will unde l 
stand very little of Part II unless 3 
is preceded by a review of analyti¢ 
geometry and matrix algebra. 4 ia 
problem of rotation as presente dis: 
Chapter 12 is unnecessarily , 
cursive; and the student is not ‘dea 
to get from Chapter 13 a clear 0° 
of the real need for and value ie 
oblique factors. While Cattell rel 
clarified the distinction betwee? sat- 
erence axes and factors, his Me ng 
ment is hampered by a pe ‘of 
terminology. Rules laid acy sul 
carrying out a technique are ” ce th 
ficiently well illustrated to ™ exalt 
rules readily applicable. 4S ee is! 
ple, the procedures to be follo mer 
making a multiple group © dow 
analysis (pp. 178-184) are a and 
without illustration in 11 steP 
supplementary notes. 
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should be read by everyone. ra 
interested in research E 
The final chapter on $ 
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cedures will be especially valuable 
to the research worker, A feature of 
the book is its sprightly style, occa- 
sionally refreshed with a touch of 
umor., 


HENRY E. GARRETT 
Columbia University 


Watts, GORDON L., & MATHEWS, 
Ravenna W. New means of study- 
ing color blindness and normal 
Joveal color vision. University of 
California Publications in Psy- 
chology. Vol. 7, No. 1. Berkeley: 
Univer. of California Press, 1952, 
Pp. iv+172.. $2.50, 


In Walls and Mathews’ lively, un- 
orthodox, and iconoclastic mono- 
Staph on color blindness, Figure 1 
Shows a schematic set of chromatic 
response curves for the three-com- 
Ponent theory of color vision. It is 
Offered, according to the legend, 

Only as an aid to the reader who is 
Rot an expert in the field.” Let the 
Nonexpert, however, beware. The 
troduction includes detailed dis- 
rUssions of several theoretical issues 

asic to the experiments and inter- 
wetations developed later in the 

Tk. There is a modification of the 
42°" 8-Helmholtz three-component 
labels one which the authors have 
per led the “excess hypothesis”; an 

“tpretation of protanopia as a 

“ction or “loss” system and 
lap, st Mopia as a fusion or “col- 
Bente System, an eclectic idea pre- 
Usio Some years ago by Pitt; a dis- 
Comm Of the genetics of the more 
AON types of color blindness; a 
“tone, and critical evaluation of the 
May, „Phenomenon known as 
the povel S spot,” which leads 
Lew tots to reject the orthodox 
y ao it results from absorption 
td Pigment; and finally the 
tic st is presented that the 


ne 
Op 
a Maxwell pattern is due ex- 
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clusively to the nonuniform distri- 
bution of redness, greenness, and 
blueness receptors in the fovea. 

The experimental portion of the 
monograph describes a battery of 
four “tests” applied in the analysis of 
color vision and its defects: the filter 
anomaloscope, the so-called “3-light 
test” (a simplified means for making 
gross luminosity measurements), neu- 
tral point determinations, and the 
use of a purple dichromic filter for 
eliciting the Maxwell spot phe- 
nomenon. The latter, which con- 
stitutes an entoptic demonstration of 
the receptor-type distribution pat- 
tern (RDP), is reported to be char- 
acteristically different in protanoids 
as compared with normals, and 
completely absent in deuteranoids. 
The third and final portion of the 
book summarizes the results of the 
differential diagnoses provided by 
these tests and offers detailed case 
analyses which are heavily inter- 
larded with genetic interpretation 
and speculation. 

At a time when conformity domi- 
nates the social and intellectual 
climate it is refreshing to find long 
accepted views and assumptions vig- 
orously challenged. Furthermore, 
the authors’ strictures about the 
indiscriminate and improper use of 
macular pigmentation as an explana- 
tory concept are very much in order, 
and their claim that the RDP and 
neutral point determinations can 
serve as the basis for making a clear- 
cut diagnosis between protanopes 
and deuteranopes should stimulate 
further inquiry along these lines. 

Unfortunately, the text sometimes 
suffers from selection and misinter- 
pretation to support the authors 
bias. In reviewing this work, more- 
over, a number of questions arise, all 
basic to an evaluation of the various 
hypotheses and findings presented. 
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For example, why should we believe 
that “When a protanope (or a deuter- 
anope either, for that matter) calls 
something blue, one can ‘take his 
word’ for it. He is experiencing 
blue” (p. 87) when we have been 
told on page 6 that “to take the 
protanope’s word for it... that the 
long-wave hue he calls yellow is the 
normal’s yellow experience, is like 
asking a congenitally deaf man 
whether Brahm’s Fourth or Bee- 
thoven’s Third is the greater sym- 
phony.” If we accept the conclusion 
that “Nothing is found to conflict 
with the supposition that the basis 
of each of the hereditary types of 
color blindness is retinal and recep- 
toral” (p. 156), are we to discount 
the subject who is diagnosed as “a 
victim of central protanopia’’ (p. 130, 
their italics)? If we accept as valid 
the conclusion that ‘‘Besides stand- 
ard (loss) protanopia, and central 
protanopia (in an occasional hetero- 
zygote), collapse protanopia appar- 
ently exists” (p. 162, their italics), 
aren't we stretching beyond useful 
recognition the basic explanatory 
dichotomy which says protanopia 
=loss, deuteranopia=collapse? If 
we are told (pp. 31-32), with respect 
to the size of the rod-free area, that 
“The most recent and best values 
today are those of Rochon-Duvi- 
gneaud (1943)"’ (30’ to 40’), are we to 
ignore the fact that Rochan-Duvi- 
gneaud’s 1943 text refers only to 
measurements originally reported by 
him in 1907, and that Polyak’s 
authoritative modern research, which 
is not even mentioned by Walls and 
Mathews, gives a conflicting value 
of 1°40’? When we read “No con- 
ceivable amount of macula pigment 
could possibly change the hue of a 
monochromatic light for anyone, be 
he tetartanopic, normal, or what- 
ever” (p. 42), are we to deny the 
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existence of the Bezold-Briicke hue 
shift with change in intensity? 
Walls and Mathews seek to reconcile 
Ahlenstiel’s conflicting data with 
their own by gratuitously assuming 
that nearly all of Ahlenstiel’s 94 color 
defectives were protanoid (p. 89) an 
that his normal group must have 
included many deuteranomals (P: 
36), should we grant these assump- 
tions on pure faith? If, for an 0? 
server like Ba. L., who “can ma 
out no RDP at all,” we 
the conclusion (p. 131) that 
does have an objective, 
receptor-type distribution 
like her twin’s, or more likely 
their mothers’... ” but that 
has no basis for perceiving it set 
tically,” what real diagnostic V® ” 
does the entoptic receptor d 
tion pattern retain? ; 
This jungle of fact and fancy jy 
indeed stimulating but it 1$ clea 
h jalist. 
for the specia en epee 
Eastman Kodak Company 


BERRIEN, F. K. Practical psycholog)" 


Jla” 
(Rev. Ed.) New York: Macmilla® 


1952. Pp. xv-+640. $5.00. 


What is practical psychology 
practical psychology? What 
practical itself mean? 7 
answers the first question, 
cation in what he includes 1" z 
Answers to the latter tw ti al 
remain unanswered. In P 
Psychology the author ENS 
tively what others have calle til! 
plied psychology, and wii 
earlier, was subsume un 
label of psychotechnology, 
Berrien has organize ms 
around five major areas Of gus” 
problems of adjustment, * 
psychology, applications to nd p 
ers and advertising, crime al 
sonal problems. The first 
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listed topics, however, might well 

ave comprised a single part of the 
book. Certainly the two chapters 
Covering personal problems, one on 
Vocational guidance and the other on 
effective speaking and writing, would 
Not be out of place if added to such 
chapters as study efficiency, mental 
health and guidance, and adjust- 
ments in later life—these latter being 
among those comprising the first 
Part. 

Turning to specifics, the good fea- 
tures of the text are many; the bad 
Ones relatively few. Dr. Berrien 
has done a splendid job of collating 
and summarizing empirical findings 
on work efficiency and accidents, on 
Psychological research in advertis- 
ing, and on the general area of psy- 
chology applied to crime, All chap- 
ters abound with relevant illustrative 
Material. The undergraduate stu- 
dent, the intended consumer, will 

“tive great benefit from a careful 
reading and translation into practice 
ot what he finds on “how to study” 
and “principles of mental health.” 

s ‘n the negative side, the most per- 
e e shortcoming is the failure to 
Onen, theoretical matrix for the dis- 
in aan of each topic. | F or example, 
a chapter on training in industry 
Usiness, virtually all the dis- 
n deals with the organization 
Thue Mechanics of training without 
lea, i attention to the fundamental 
zati E Process for which the organ- 

and mechanics are ancillary. 

Sep a Y, in treating morale, no con- 
ity k ramework (e.g., communal- 
5 oi individual and group 
Whetttion pared goals, or Maier's 
fh te: Principle) is given within 
8S cite Uterpret the specific find- 
jon Eers es Say, with regard to what 

s ant to get out of their 


Wit a In 
yg ath, the book is replete 


and “how,” but relative- 
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ly sparse on “why.” Patently, con- 


tent and methodology in our rapidly 
expanding field are more subject to 
obsolescence in the light of new find- 
ings than the underlying why of be- 
havior. 

The book represents a major re- 
vision of the pre-World War II edi- 
tion. The changes comprise rewriting 
and expansion, rather than thorough 
coverage of the more recent literature. 
While current citations occur, they 
are far outnumbered by early refer- 
ences. The author has turned out a 
readable, teachable book, which 
should be useful at the undergraduate 
level if curriculum organization in- 
cludes a survey-type course in ap- 
plied psychology. It will be in com- 
petition with the similar works of 
Burtt, Hepner, Husband, and others. 

W. J. E. Crissy 

Queens College 


VINACKE, W. EDGAR. The psychology 
of thinking. New York: McGraw- 
Hill, 1952. Pp. vii+392. $5.50. 


Although psychologists have long 
been concerned with the psychology 
of thinking, we find in the literature 
little systematic presentation and 
evaluation of the over-all problems 
of thinking. Thus the event of a 
text in this area should be of great 
interest. Unfortunately, we have 
here little more than a survey of 
literature. The author at the outset 
points out that he “has not been 
guided by preference for any partic- 
ular species of theory” (p. vii). This 
becomes only too apparent when in 
the body of the book we find him 
using constructs from opposing points 
of view and unsuccessfully trying to 
reconcile them. This makes of course 
for a most eclectic and, at the same 
time, confusing presentation, too 
typical of many of our text books. 

A clear-cut definition of thinking 
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is never offered by the author. In 
the introductory chapter he offers 
Warren's definition with some analy- 
sis and criticism, but does not clearly 
commit himself regarding its accept- 
ability. Throughout the book, there 
are various statements which might 
be considered definitions of thinking, 
and which presumably represent the 
author’s view. First, ‘Thinking is 
the use or reorganization or applica- 
tion of what has been learned” (p. 
42); next, itis“... manipulation of 
the environment wholly or partially 
without overt activity... there is 
always some symbolic activity” (p. 
58); and also, ‘Thinking serves in 
the adjustment of the organism to its 
environment, both internal and ex- 
ternal” (p. 6). The book’s organiza- 
tion and the author's justification for 
it do allow us to gather something of 
Vinacke’s concept of the psychology 
of thinking. He distinguishes first 
of all between reasoning and imag- 
ination as two kinds of thinking, the 
former being more related to the 
external world and more controlled, 
the latter less so. Second, all thinking 
is personalized and shaped by selec- 
tive and regulatory systems which are 
established through learning. These 
systems include concepts, attitudes, 
sets, traits, and motives. Finally he 
accepts the field theory interpretation 
of mental activity “ . . . as occurring 
in the midst of a complex pattern 
of nervous activity” (p. 5). The larg- 
er divisions of the book contain a 
section on Reasoning, another on 
Imagination, and a third on Person- 
alizing Functions of Thought. The 
subdivisions include chapters on con- 
cept formation, logical thinking, 
transfer, problem-solving, autistic 
thinking, creative activity, and in- 
ternalization of experience. 

In the chapter on the mechanism 
of thinking the author subscribes to 
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the motor theory of thinking, offer- 
ing Watson’s view as one acceptable 
to him with only slight modification. 
He says, “Thinking consists in the 
reactivation of past experience by 
means of the implicit activities © 
the muscles originally involved su 
that experience” (p. 69). As evidence 
for this theory he offers the works 0 
Jacobson and Max and others wit 
have reported that action potenti 
can be obtained in the parts of A 
body about which the subject S 
instructed to think. He does recog 
nize the possible criticism that suc 
evidence does not prove that 
movements are essential to 
thought but may only be accomp? iis 
ing phenomena. In rejecting ne 
interpretation, he offers the eviden 
which Jacobson reported, nai 
basis of one case, that a man wit A 
amputated limb could not imba : 
or think of activities in that lir 
There is since the work of J ac 
however, considerable work on p i 
tom limb phenomena which ar 
against the author’s interpreta fe 
The eclecticism and resulting ote 
fusion are most profoun px a 
chapters on problem-solving, -sess 
fer, and the internalization pra “i 
In discussing transfer and retro ch 
inhibition he offers Katona $ res a 
as a valuable contribution 10 ma if 
of transfer, particularly pecan 
Katona’s emphasis on the "° Nex 
understanding and meaning: ‘oristi? 
he offers a number of behav” etro 
notions about transfer 2? ith 2 j 
active inhibition, and then Y ec 
parent enthusiasm devott 
tion to the gestalt concept ° es 
systems and the forgetting J jó 
He then concludes that 
however, no real conflict : 
more static interference wi 
the dynamic, field view., (ol 
complement each other z 
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footnote on the same page states that 
ae 1s essential agreement between 
ie pe penal and field theories 
mern pretation of the forgetting 
ae Vinacke states in the sec- 
at nternalization of experience 
ones forms the basis 
bitin ie early training of the infant. 
fin oes time, he points out that 
carnin Eon to explain ‘long-term’ 
rather © y conditioning, as it is 
tion. oe and subject to extinc- 
Fete tioning then sets the 
ing thecha upon which other learn- 
ed ere such as “symbolic 
Over or he take over. How they take 
00 de oe are learned is never 
earlier = : urthermore, a discussion 
Tecenterin the book of the need for 
em-solyine and re-organizing in prob- 
onciled ; e nations is never rec- 
ioning with the concept of condi- 
he does | At the end of one chapter 
Vocative Cave the reader with a pro- 
“To wt question in this connection: 
Potlemac nt is recentering in 
pendent ving linked with, or in- 
dientgon © Of generalization gra- 
Can be (p. 155). In general then, it 
Said that if Vinacke has a 
g his Eee which actually does 
Rhe ba armony the concepts he 
Despit S not stated it explicitly. 
this 00 € all of the above criticisms, 
to me č has much of positive value 
é “quately objections to an in- 
point of yi eveloped and organized 
"OM its lew should not take away 
toom, 7,Potential value in the class- 
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and me a very well written book, 
ine rathe Contain a well-organized 
atte tee r complete survey of the 
SDecja e Some chapters are handled 


Well, such as ‘Creative 
and “Ideas, Imagery and 
Thought.” The latter part 

devoted to imagination 
Personalized aspects of 
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thought appears to be the best. 
TRENE R. PIERCE 
Wellesley College 


AUSUBEL, Davip P. Ego development 
and the personality disorders. New 
York: Grune & Stratton, 1952. Pp. 
xi+564. $10.00. 


Ausubel's first purpose, presuma- 
bly, is to construct a comprehensive 
nonpsychoanalytic theory of per- 
sonality and of the personality dis- 
orders. To this reviewer, his theory 
is “comprehensive” as a listing of the 
current and standard criticisms of 
Freud, and “nonpsychoanalytic”’ in 
rejecting id and superego. That is, 
his original contribution to theory is 
a questionable modification of what 
Freud called “mental topography.” 

However, he does cover a wide 
selection of the criticisms directed at 
psychoanalytic theory. He reformu- 
lates, redefines, rephrases, and rean- 
notates in the light of recent knowl- 
edge. His suggestions are often 
sound and may make the psycho- 
analytic model more meaningful to 
psychologists and more amenable to 
objective research. Also, his analysis 
of “identification’—a major feature 
of the book—is thought-provoking, 
especially in his specific develop- 
ments. 

In regard to topography (id-ego- 
superego), Freud said: ‘‘It must not 
be supposed that these very general 
ideas are presuppositions upon which 
the work of psychoanalysis depends.” 
Apparently Freud saw his rough 
mapping of the “mental apparatus” 
only as a crude model or analogy, 
convenient for communicating Cer- 
tain ideas. Ausubel offers an alternate 
model, largely in terms of ego de- 
velopment. In other respects, his 


theory is at least “F ‘reudomorphic.” 


For example, he objects to Freud's 
t” and to his 


use of the term “‘instinc 
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pansexual emphasis. However, his 
revisions in such details, while ex- 
tensive and familiar, fail to effect any 
essential change in the psychoana- 
lytic model. 

In contrast to Freud, Ausubel 
would put less emphasis on id-ego 
conflict and, perhaps more important, 
less emphasis on conscious-uncon- 
scious conflict. In contrast to Mowrer, 
he would put less emphasis on ego- 
superego conflict. He reduces per- 
sonality dynamics to intra-ego con- 
flict. He would have us see conflict 
and psychodynamics largely in terms 
of difficulties arising in various stages 
of ego development. Tendencies 
which are appropriate to one stage of 
ego development must be abandoned 
or modified for wholesome develop- 
ment in later stages. If the abandon- 
ment or modification is not satis- 
factorily accomplished, the residual 
tendencies—no longer appropriate— 
lead to both internal and external 
difficulties in adjustment. The de- 
gree of consciousness or unconscious- 
ness is less important than Freud 
supposed. In general, instead of 
id-ego-superego disagreements, he 
sees less precisely labelled stages of 
ego development (never reified!) 
bargaining, conflicting, and com- 
promising. 

In dealing with Freud’s topogra- 
phy, Ausubel’s approach may be 
illustrated by his treatment of the id. 
Instead of the id, he uses such terms 
as (1) visceral needs, (2) regal omnip- 
otence, and (3) hedonistic urges. 
The strength of visceral needs is 
related to body type; Sheldon’s 
viscerotonic endomorph may have 
stronger needs than the ectomorph. 
Presumably much of what the ana- 
lysts see as id may be explained in 
terms of the impatient “regal omnip- 
otence” of very early infancy, 
which develops more or less univer- 
sally because the parent does every- 
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thing for the newborn child. How- 
ever, this unreasonable expectation 
of quick gratifications is best under- 
stood as an early aspect of ego 
development. Hedonistic urges cover 
in general the early and lasting 
tendency to short term goals an 
immediate gratifications. This tend- 
ency is partly axiomatic and partly 
a learned pattern of early stage ego 
development. The analysts’ id con- 
cept contaminates this tendency 
with other, misleading implications 
(instinct, sexuality). He 
Ausubel’s focus is the ego- 
might have advanced theory furthe 
if he had abandoned ego as well as ? 
and superego. To him the ego }§ Dee 
the person, it is an identifiable 2°- 
straction “referring to the inter 
related set of experiences, percep. 
tions, attitudes, motives and valve 
which revolve about the awarent™ 
of self.” If he had dealt with 19 
individual functioning unit, the pri 
son, as his focus (in a present enviro 


X 18 
ment and specific culture, ot 
given heredity and personal os ‘a 


etc.), he might have gone furt 
pulling together advances in P 
ality theory. However, while he 
see the individual at times, 

usually dealing with ego as eB og 
artificial abstraction represen 
only one aspect of the person 
unit. ja 
The ambitious attempt, the a 
tive success with which he cha se! 
varied contributions to his Pia de 
and the occasional origina = pook 
velopment of details make ta i adef 
of interest to the sophisticate af ant 
with time to read it. More imp mak? 
Ausubel may be expected tion 
further significant contrib ce 
personality theory in the Hawt d 
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does 
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Hooger, DAVENPORT. The prenatal 
origin of behavior. Kansas: Univer. 
of Kansas Press, 1952. Pp. 
Wil+143, $2.50. 
as sall volume is based on the 
recs ectures delivered at the 

ee Meng of Kansas. Its author is 

te ent 1e world’s most distinguished 

a Fre students of the develop- 
et behavior. He summarizes 

human Y growth of activity in infra- 

al nee and the sequence 

and rea in human embryos 

si eration He gives special con- 

respon. to the neural basis of the 
Ses which he describes. 

work Ae own experimental 
af the | i him to the conclusion 

udin >chavior of vertebrates, in- 

«8 man, has its beginning in 

Biten initiated responses. 

Xternal Stimulation, it is further 

SPonses aes a succession of re- 

isms Wiehe vertebrate organ- 

Zenera] ; are basically similar. In 

behayi H ne favors the view that 

nore r is individuated out of a 

bej z eg ee matrix rather than 

Ore simple eration of previously 

*Deriments reactions. All relevant 

viewed į al work is carefully re- 

; n connection with this prob- 

the go cial attention is given to 

Winda ?ts of view of Coghill and 


Who pret is notable among those 
Meng E studied the early develop- 
i dese chavior because of his care- 
C has "ption of the stimuli which 
er T In his discussion of 
qn i JSS work reference to the 
udail, used is also given in some 
bcd the be fact that Carmichael 
whiting i of von Frey in cali- 
eich both in units of tension in 
ey sidere d „Pressure and radius are 
Dor i 1S not mentioned, how- 
bet, bue may seem to be a small 

St for „âN agreement upon the 


; °! tactile stimuli to be used 
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in behavior work is not without 
importance. 

The role of the endocrine organs in 
fetal life is considered. An interesting 
diagram recently developed by 
Humphrey is given of the probable 
reflex pathway for contralateral neck 
and upper-trunk reflexes in the hu- 
man embryo. 

The author has performed a service 
for all students of behavior, and 
especially for psychologists, in bring- 
ing together in a clear and concise 
manner much of the scientific ma- 
terial which bears on the origin and 
development of behavior. The re- 
viewer feels that the present volume 
should be in every psychologist’s 
library. 

LEONARD CARMICHAEL 

Tufts College 


MrKeEseELt, W. H., & Hanson, G. 
Psychology of adjustment. New 
York: Van Nostrand, 1952. Pp. 

ix +406. $4.50. 

This is a text designed for those 
courses which are growing in popu- 
larity and titled variously, but often 
called Personal Adjustment or Men- 
tal Hygiene. The expansion of these 
courses can probably be attributed 
largely to students’ demands for 
assistance in understanding them- 
selves and directing their lives, and 
to the growth in colleges of group 
approaches to personal guidance. In 
evaluating the recent texts in this 
area several factors must be con- 
sidered: introductory psychology 
texts are expanding the content de- 
voted to personal adjustment; there 
is a growing literature on individual 
and group therapy and on student- 
centered teaching, which has a very 
direct bearing on this psychological 
self-help project; moreover, psychol- 
ogists as scientists have turned a 
properly critical eye on the handling 


of this relatively new service; last, 
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it seems that we are in the midst of a 
transition in our goals and methods 
of teaching this kind of material. 

It appears then that the task of 
writing a personal adjustment text 
today is a difficult one. A new text in 
this area should be expected to make 
a contribution on the subject beyond 
that offered by the best introductory 
volumes. It should lend itself to 
newer methods of student-centered 
teaching by making good didactic 
treatment secondary to planned stim- 
uli for self-discovery and personal 
development. This would also in- 
clude the inculcation of more realism, 
some training of the student to 
recognize and resolve basic life con- 
flicts, and a gradual substitution by 
him of effective outlets for his self- 
defeating habits and attitudes. 

Where can the Mikesell and Han- 
son text be placed in respect to these 
difficult goals? The table of contents 
suggests a systematic organization. 
Chapters on basic concepts such as 
frustration, conflict, and “wants” 
launch the book. There follow seven 
chapters in common problem areas: 
sex, education, work, family. The 
remaining chapters, with topics such 
as therapy, choice of mechanisms, 
and confidence, have a therapeutic 
thread running through them. Most 
of the concepts introduced are de- 
fined in terms of several currently 
used text books. 

This apparently systematic treat- 
ment breaks down as the book is 
examined more closely. Drive, urge, 
need, force, and motive are used in 
various places without indication of 
the authors’ evaluation’ of them as 
synonymous or different aspects of 
the total motivational process. The 
authors do not distinguish between 
drive and instrumental act in empha- 
sizing urge-mindedness rather than 
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goal-mindedness as a hygienic set- 
This emphasis on drives and needs 
rather than on final goals is good, but 
it is not applied often in the book. 
Renunciation and direct living, for 
example, are advised without much 
emphasis on how they are motivate 
and achieved. Defense mechanisms 
are not evaluated well enough 19 
terms of the contexts in which they 
may be found. Hobbies, reading: 
writing, and occupation arg evalu- 
ated as withdrawal mechanisms wit P 
out fully emphasizing the conditions 
under which these same outlets may 
be creative. The relationship 
tween the concepts used is not alwa: X 
clear. One of the main characteris 
of maladjustment presented is mis 
fitness” which seems tautologous: 
Maladjustment is characterize a 
terms of symptoms instead of pe 
sonality structure. aa WE 
In discussing their objective | ice 
authors claim that they will inte ae 
theory only to bring out pret acts 
points. They purport to present a 
about and remedies for the erro ae 
human living, yet usually sev 
definitions of a basic concept 
given instead of a simple one avions 
by the authors. Nine classifica acti 
of “wants” are presented. 
there is considerable 
throughout the book in t He 
attempts to be academic or PF te of 
For example, parts of the chaP tte 
therapy appear to have been x demi 
from a descriptive and ce view 
standpoint rather than with OT os 1 
of arousing therapeutic pra ; 
the reader. h that th ‘| 
The book contains muc? oul 
authors have undoubtedly, Al 
helpful to students taki ted ina 
courses, when it was prese” 
effective teacher-student © 
the whole the text is quite 
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ar approach. It does not differ 
eatly in approach from many exist- 
ng texts in the field. 
o P FRED MCKINNEY 
nwwersity of Missouri 


BERNARD, Harotp W. Mental hy- 
Son LA creron teachers. New 
„ork: McGraw-Hill, 1952. Pp. 
xmi+472. $4.75. i ʻ 


ee considers mental hygiene 
educatio of view which requires that 
satisfactie provide the most adequate 
conflict au and a minimum of 
Auman n etween the fundamental 
clearly Fl of all individuals. He 
of the oe how all aspects 
ing meth aah the curriculum, teach- 
ing ee: s, “discipline,” and grad- 
hygiene e a bearing upon mental 
ealthy pr Constructive and more 
revlon Ocedures are recommended 
traditional the many familiar and 
ich a „Ways of doing things 
health The amical to good mental 
as the le teacher’s mental health, 
adjust cipal factor influencing 
tensiy ent of pupils, is given ex- 
a treatment. 

as a ini by hygiene is also represented 
; "sta techniques. One of the 
poss PARNE a of this text is to make 
tacher dues available to every 
(Or Use oo there are many books 
Concer the specialist and for those 
Proag, wed with guidance as an ap- 
to mental hygiene. As 


Be ch” 
Nard ola; 
d claims, the services of the 


Deciali 
(hols, are not available to many 
hile re orticulariy smaller ones. 
Spect for the psychologist 


e f 
xpect to succeed with all 
€cause adjustment is in- 


Neeq 
y factors other than the 
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school, but the fact that a specialist 
might succeed where the classroom 
teacher fails is not mentioned in this 
connection. The reference to the 
“formal guidance approach” indi- 
cates an alignment with many edu- 
cators who fail to see that a school 
which is organized to meet the needs 
of the child has the guidance ap- 
proach whether it is formalized or 
not. It is safe to say that no school 
can fully meet the needs of all chil- 
dren without the help of specialists, 
whether they be psychologists, psy- 
chiatrists, or guidance counselors. 
One gets the impression that the 
specialist may perhaps deal with the 
“abnormal” child, but when the 
teacher asks, “How can I tell if a 
child is abnormal?” the answer seems 
to be that “it all depends.” 

Perhaps the most confusing state- 
ments are those having to do with 
marking. Presumably mental health 
can be fostered better by “evalu- 
ating” than by “marking.” This may 
be true if one assumes, as Bernard 
that there can be only 
poor marking and that the faults of 
the curriculum may be attributed to 
marks. Bernard would like to see 
children evaluated in terms of their 
capacity, but never considers what 
will happen when the dullard who 
“has done as well as could be ex- 
pected” finds that he has not done 
well enough to be the physician or 
engineer he aspired to be. One im- 
portant need for mental health is the 
fortitude to face reality. 

Considerable space is devoted to 
the use of art, literature, play, and 
drama as techniques for understand- 
ing children and providing avenues 
of expression and personal fulfillment. 
“the classroom teacher can use 
any or all of these approaches if he 
has only the willingness tO experi- 


seems to do, 
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ment.” But more is needed than a 
yen for experimentation, which seems 
to mean “try it and see what hap- 
pens.” Of course, what Bernard quite 
properly means is that the teacher 
should be willing to break with 
tradition, but little psychological 
foundation is given in terms of which 
the teacher may judge the value of 
what happens when innovations are 
tried. 

Very little reference is made to 
research literature but there is wide 
quotation from reputable authorities. 
Further readings are suggested at the 
end of each chapter, many of which 
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are hortatory. Some old references 
might well be replaced by newer ones. 
Study questions and visual aids are 
listed for each chapter. 

The psychologist could well use 
this book in a supplementary fashion 
in courses for teachers because of its 
close touch with their real problems: 
Its use by an instructor without ade- 
quate psychological preparation an 
clinical experience, however, mig 
well lead to the belief that fostering 
mental health is much simpler than 
it is. 

S. S. MARZOLF 

Illinois State Normal University 
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ESTING FOR PSYCHOMOTOR ABILITIES BY MEANS 
OF APPARATUS TESTS 


EDWIN A. FLEISHMAN 


USAF Air Training Command 
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a ee aptitude testing which 
Ment js ed relatively little develop- 
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there has cee basic research area, 
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Skills from 4 the problem of motor 
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this ra Moreover, basic research 
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ably re Search program, which prob- 
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opment Psychomotor test de- 
asic re SVEF attempted, efforts at 
hin, t search level have lagged far 
Ids, “St developments in the other 
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Potce norough picture of the Air 
Weemotor aan of research in percep- 
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will be given to a discussion of some 
of the fundamental problems and 
issues involved in motor skills testing 
research and to implications for pos- 
sible future test development and re- 
search. A major section is devoted to 
a review of previous factor analysis 
studies in the area of psychomotor 
performance. 

It will be useful at the outset to 
distinguish between certain concepts 
in this area about which there has 
often been some confusion. 

In the field of motor ability testing, 
the subject is generally presented 
with some standardized task in which 
he must respond by means of certain 
muscular activities rather than by 
some verbal means. The primary in- 
terest is in individual differences with 
respect to these response aspects of 
the subject’s behavior in the task 
situation. The term “motor” refers 
primarily to the muscular activities 
which can be measured. However, it 
is true that in these tasks the subject 
is responding to some simple or com- - 
plex stimulus situation; hence, the 
term “perceptual-motor” or ‘“‘psy- 
chomotor” is often used. The dis- 
tinction between perceptual and mo- 
tor skills is a somewhat arbitrary one, 
each class of skills being represented 
in varying degrees in the perform- 
ance of different tasks. There is still 
no general agreement concerning 
whether it is more desirable to con- 
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ceive of tasks as varying along a 
single dimension from perceptual to 
motor or as varying along two dimen- 
sions, complexity of stimulus and 
complexity of motor activity re- 
quired. The distinction between per- 
ceptual skills and motor skills in this 
paper is based only upon the relative 
emphasis given to certain factors in 
the performance situation. The con- 
cern will be with tests measuring in- 
dividual differences in the primarily 
motor aspects of the test situation. 
Thus, the making rather than the 
selecting of the response will be the 
important consideration, although 
the kind or intensity of motor activ- 
ity may be influenced in varying de- 
grees by the nature of the stimulating 
conditions. The use of the term ‘‘psy- 
chomotor” is a recognition of this 
latter fact. For example, one may be 
interested in measuring the subject's 
coordination or speed of certain mo- 
tor responses with his perception of 
certain cues. In all cases, the primary 
interest of this paper is in the motor 
activity involved. 


HISTORICAL FRAMEWORK OF PSYCHO- 
MOTOR TEST DEVELOPMENT 


The use of tests of psychomotor 
functions is as old as the history of 
individual differences measurement 
itself, dating back to the work of Gal- 
ton and James McKeen Cattell in the 
1890’s. At about the same time, 
Munsterburg, Jastrow, Kraepelin, 
and others were including simple 
motor skills tests in their investiga- 
tions of “mental” ability. Complex 
mental processes were believed to be 
best understood by analyzing them 
into their elementary components, 
usually of a sensory-motor nature. 
However, starting with the work of 
Binet and Henri, and Ebbinghaus, 
the trend was toward the develop- 
ment of more complex tests of “intel- 
ligence.” Although certain motor 
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tasks were included in the early 
Binet scales, the development of m“ 
telligence” tests and motor skill tests 
went their separate ways. Intelli- 
gence testing, aided by group testing 


development in World War I, is 
tained undreamed-of proportions 
When many exaggerated initial © 


pectations became unfilled, there va 
a shift in emphasis from the exclusive 
use of intelligence tests to the mear 
urement of special aptitudes, PE 
cially with adults and older ado! vf 
cents. Special combinations of ee 
in different aptitude areas into re 
batteries, were now used for cleith 
cation and selection purposes.. der- 
terity tests, psychomotor tests Wer? 
almost totally excluded ifi- 
batteries. Perhaps the most sign’ 
cant development in the trent, ence 
from complex general intellig ‘car 
tests was the refinement and app ae 
tion of factor-analysis te ine 
New insights into more basic a! a 
dependent categories of ability cot 
emerged, and tests could be ode 
structed to sample, in relatively Frye 
form, each separate ability area: 
fruitfulness of this develop™ hé 
even further enhanced when t riter 
tor composition of jobs and nels 
could be included in the factor * ' 
sis (13, 19). jo 

Test Tinea in the se 
motor skills has not exactly Tie m0" 
this development of tests 1n test 0 
“intellectual” areas. Early gimp! 
motor skills were of the the, 
kind. Much of the researcl orato 
tests was confined to the lab n 
situation and was designe : 
to investigate such thing® a 
ity versus specificit 
abilities, and also t sin 
lying individual difference’ 4 
motor skills. s 
ert Seashore and his cO 
30, 34), Reymert (22); 
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bell (5) indicate that in fine motor 
skills the sense employed is of mod- 
crate significance, the musculature 
employed is of very slight signifi- 
fe and the pattern of movement 
volved is likely to be the most im- 
ee factor, However, a basic 
Me ren of these patterns is still 
á later (this is further discussed in 
Teti T section). Moreover, the in- 
moo aa largely concluded that 
very n actors are relatively few and 
27, 28). Ty in scope (4, 20, 21, 25, 
shown ce The studies have generally 
Telate Rag motor skill tests to cor- 
nd ery low with each other. 

er o er Seashore’s in fluence, a num- 
stand Simple motor skill tasks were 
j ardized and tried out on on-the- 
Sits Toe The Stanford Motor 
ESE nit (24) was an example of 
using a Several validity studies 
made Bene tests were subsequently 
describ xamples are those of Harney 
dictin ed by Seashore [28]) in pre- 
8 high school shopwork grades, 
alker and Adams (40) in pre- 
8 typewriter skill, and by S. H. 
ore (33) in predicting success in 
ittine vêachine apprentices in a 
Cases bes mill. The validities in all 
Other rag insignificant. Moreover, 
tionshi udies (25) showed low rela- 
Peop| Ps between total training that 
a © had in certain manual skills 


The YY tests of fine motor skills. 


dictin 
eash 


er 
notab] have been, however, some 
Stuq € exceptions. These include a 


who% Y Spaeth and Dunham (35), 
tw eq Peete a correlation of .61 be- 
a styl a test for precision in thrusting 
ang} S at a graded series of holes 
Men, arget rifle shooting for 73 Army 
foung t ashore and Adams (29) also 
tis tin hat five simple steadiness tests 
Yen ite ished sharply between a uni- 
t e team and 50 unselected 
an udents. Humphreys, Bux- 
theg td Taylor (17) corroborated 


findings in a similar study. 
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They found a correlation of .77 be- 
tween similar steadiness tests and 
rifle marksmanship. 

Studies of finger and manual dex- 
terity tests have also on occasion 
shown some validity for watchmak- 
ers, electrical fixture and radio as- 
semblers, coil winders, packers and 
wrappers, and certain kinds of ma- 
chine operators. Summaries of such 
validity studies involving simple dex- 
terity tests can be found in Tiffin 
(39) and Super (36). 

The assumption underlying simple 
motor skill test development was 
that it should be possible to develop 
a battery of simple motor tests which 
would indicate likelihood of success 
in a more complex motor skill. So 
strongly was this belief held that fail- 
ures in prediction have often been 
attributed to faulty techniques such 
as lack of reliability of the measures 
used. In some cases this was prob- 
ably justifiable, especially since in 
most of the studies the reliabilities 
were not determined, or, at least, not 
published. However, in other studies 
in which reliabilities were known (.80 
to .90) the conclusions were the same. 

Complex tests of motor skills were 
not developed to any extent until the 
World War II Air Force research 
program. That these kinds of tests 
had substantial validity was demon- 
strated. Here, paradoxically, were 
two trends going in opposite direc- 
tions. In the paper-and-pencil test 
areas, test development was increas- 
ingly being aimed at simpler tests of 
one factor at a time. Factor analysis 
of printed tests was continuously 
utilized to obtain fewer tests, as pure 
factorially as possible. On the other 
hand, psychomotor tests were be- 
coming more complex using increas- 
ingly complicated apparatus. These 


s tests, although contribut- 


apparatu 
i correlated 


ing considerable validity, 
quite highly with each other. More- 
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over, there was no concerted effort, 
as was made in the paper-and-pencil 
area, to use factor analysis data in 
developing and organizing apparatus 
tests along new and relatively inde- 
pendent dimensions. 


SOME CHARACTERISTICS OF 
APPARATUS TESTING 


Recent aptitude testing, in the 
area of perceptual-motor ability, to 
a great extent has consisted of indi- 
vidual apparatus tests. The appa- 
ratus may vary in complexity from 
simple pegboards to complicated 
mechanical or electronic contriv- 
ances. The assumption underlying 
the development and use of appa- 
ratus tests is that certain kinds of 
abilities can best be measured by 
these performance tests as contrasted 
with paper-and-pencil tests. Indi- 
vidual apparatus tests often appear 
necessary whenever the primary in- 
terest is in the motor aspect of the 
subject’s responses. Such functions 
as perceptual-motor coordination, 
smoothness of control movement, 
speed of discriminative reactions, 
appropriateness of control move- 
ment, responsiveness to kinesthetic 
cues, and motor control under stress 
conditions are examples of skills for 
which apparatus tests seem more 
suited than printed tests. Whenever 
the interest is in the making rather 
than the selecting of the response, 
some instrument is usually needed to 
provide the cues to be responded to, 
the means of response, and the means 
for recording the speed, precision, or 
other relevant features of the re- 
sponse. 

Very detailed descriptions of ap- 
paratus tests developed in the Air 
Force Classification Program may be 
found in Melton (18). Some of the 
better-known tests described include 
the Complex Coordination, Two- 
Hand Coordination, Rotary Pursuit, 
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Rudder Control, Discrimination Re- 
action Time, Aiming Stress, and 
Finger Dexterity Tests. : 

In most cases, each test consists of 
a task unit (which the subject oper- 
ates) and a control unit which con- 
tains the timing apparatus, counters 
which record the scores, and switches 
which the examiner uses to control 
the testing period. There may be 
from two to ten task units (depen 
ing on size) connected to one contro 
unit. 


Apparatus Test Problems 


Melton (18) has summarized the 
problems that accompany the use si 
apparatus tests and the steps tha 
were taken to solve them in the pA 
Force program. Some of these di 
culties are sketched only briefly here: 

First, such tests are expensive | 
build and expensive to mainta 
Moreover, since a test can be given 
only a few subjects at a time, Br 
paratus tests are administrativ 
more expensive than tests whic 7 
be given to groups of a undies su 
jects by only three or four ^. 
istratom, The task of maintaining 
uniformity of testing conditions -ih 
each man tested is also increased kof 
apparatus tests. This includes la fer” 
uniformity owing to examiner nce 
ences and to apparatus differe ced 
Examiner differences can be > als? 
by increased training. There imine 
some evidence (2) that the exa vari 
is not a very potent source Ore 


ability, at least in situations rd 
the possibility of timing aP “atainine 
ing errors is minimized. Ma? ef” 


tus from Pi 


i i ara 
uniformity of the app rious Pro 


son to person is a more $ 


ences between several 
same apparatus. 
program, it was foun 


Ge gG 
lem. This includes maintaining sa 
parability of scores wite as difee 
piece of apparatus as We". of t 
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Pa Apparatus to high standards of 
eed and to subject them to a 
an Program of preventive main- 
ie = and of calibration. In addi- 
Cia. mete of Statistical control to 
ate ¢ n apparatus differences was 
S ound necessary, 
a os apparatus testing 
in, ` have received considera- 
ips PE investigating whether 
time inf er of subjects tested at one 
ae ee individual test scores 
this oe shown little effect of 
G, 18), Cial-interaction variable 


In 
different Per study, it was found that 
ifferent orders of presentation of 
affected apparatus tests in a battery 
Case of o TAN significantly in the 
However. Yy one test (Aiming Stress). 
€xtrapolat It would be hazardous to 
from thi e to other test batteries 
At an 'S generally negative finding. 
Presentati some constant order of 
Other te on of each test relative to 
t Sts in a battery would seem 
necessary, 
Cia] ppr tatus tests also present spe- 
Mtratest ems in the determination of 
Coefficien eaa test-retest reliability 
s in th Since performance of sub- 
Shows i e tests almost invariably 
The sual ovement with practice. 
Orrelatjo, Procedure is the intratest 
asec Where the total test pe- 
wets 8 ‘vided into trials and odd 
i he chief en trials are correlated. 
'S in C Value of these coefficients 
oeta Ea use relative to the inter- 
att tests Of intercorrelations with 
T time in the battery given at the 
Lo S 
dition tke (37) has pointed out an 
Sing a! difficulty encountered in 
2Pparat rome 
fag f us tests. This is the 
ae nou h assembling test records 
Com £ that validation data can 
i ee upon an adequate 
88 In a reasonable time. Be- 
a few pilot copies of such 
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tests are usually available for such ex- 
perimental use, testing may have to 
continue over long periods of time in 
order to accumulate sufficient sam- 
ples for whom criterion data will be- 
come available in different job spe- 
cialties. Adding the time necessary 
for the criterion data to mature, it 
can be seen that the validation pro- 
gram for apparatus tests can be a 
slow-moving affair. The present Air 
Force program has partially solved 
this problem by the use of mobile 
trailer units containing copies of the 
tests. These units can be moved 
around the country to different Air 
Force bases whenever desirable cri- 
terion groups are available. 

Although it is important to take 
into account these limitations of ap- 
paratus tests, and to hold the con- 
trollable sources of error to a mini- 
mum, the value of the tests must ul- 
timately be assessed in terms of the 
unique contribution they can make to 
the over-all prediction of the criteria. 
That “something” unique (not tested 
by other tests) has been added to the 
Air Force batteries by apparatus 
tests has been repeatedly demon- 
strated (13, 18). For example, the 
addition of six psychomotor tests to 
fourteen printed tests raised the 
multiple correlation of the battery 
with the pilot criterion from approxi- 
mately .50 to .70. 

Factor analyses of the complete 
battery consistently revealed three 
psychomotor factors measured by the 
apparatus tests included. A factor 
identified as “Psychomotor Coordin- 
ation” was found to be quite general. 
It was found in tests requiring small- 
muscle adjustments (finger dexterity 
tests) as well as tests requiring large- 
muscle adjustments (movements of 
arms, torso, and legs). A second fac- 
tor was tentatively named “‘Psycho- 
motor Precision” because it was in- 
volved in tests requiring accurate 
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manipulations under speed condi- 
tions (discrimination reaction time, 
finger dexterity). A third factor was 
tentatively called “Psychomotor 
Speed” because it was primarily in- 
volved in tests requiring sheer speed 
of marking an answer sheet. An addi- 
tional factor hypothesized was de- 
scribed as a “Kinesthetic-Motor” 
factor measured almost uniquely by 
the Rudder Control Test. The analy- 
ses also indicated substantial load- 
ings of these factors in the different 
criteria. The factor analyses also re- 
vealed, however, that a few paper- 
and-pencil tests in the battery sam- 
pled at least some factors measured 
by apparatus tests. Moreover, the 
indication from the test communali- 
ties was that the variance of the 
psychomotor tests in general is not 
as well accounted for by the present 
factors as that of the printed tests. 

Implications of these findings and 
more complete descriptions of factor 
analysis studies of motor skills tests 
are presented in later sections. 


FACTOR ANALYSES OF PSYCHO- 
MOTOR TESTS 


It seems apparent that some ex- 
tensive dimensional analysis of motor 
abilities is necessary. It is also pro- 
posed that factor analysis techniques 
can aid greatly in this respect. Al- 
though factor analysis methods have 
been employed in this area on a lim- 
ited scale, they have been performed 
on either a limited number of simple 
motor tasks or on a limited number 
of complex tasks. A factor analysis 
of a much wider variety of motor 
tasks which could reveal a more basic 
classification of factors primarily im- 
portant in the performance of the 
tasks would seem desirable. This 
would not only help bring order into 
the field of psychomotor testing but 
would provide a framework for re- 
search in general in the area of motor 
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skills. Such a methodological ap- 
proach could lead to a clearer de- 
lineation of unique psychomotor fac- 
tors and a better understanding © 
the variables that contribute to the 
validity of both simple and complex 
tasks. , 

In this section, a summary will be 
given of some previous factor studies 
that have been made. This may pro- 
vide additional background for nee 2 
in this area and may also provide a 
gestions for the kinds of tasks tO pe 
included in future factor analysis bat- 
teries. 


‘ a: . ‘ it 
Difficulties in Comparing Differe 
Factor Studies 


There are definite problems and 
limitations which one encounters i 
comparing different factor analys 
studies. A major difficulty }§ 
different interpretation given t 
tors by different researchers. 
sometimes only a question © 
tics, but in at least a few © tirel 
investigators en 
different meaning to factors. 
the interpretations given 
often based on much too 
evidence. m 

There is also the difficulty oF eres 
paring factors derived by a 
factor methods. This pape! s 
confined to studies using var re 
of Thurstone’s centroid hae (a) 
Investigators may still ditte 
their criteria of when the 50 ; 
reached, (b) whether a ant 
oblique or orthogonal solu 1" 
(c) whether they rotate 
with use of certain 
However, results genera y 
close agreement between 
ent emphases in rotation: js the J 

Another major problem’ © gifft 


ach 


3 
of identity of tests 1 ju tat 
batteries factor analyze". sts of i? 


; LS 
tors based on different oe that 
may be named the game 


APPARATUS TESTS OF PSYCHOMOTOR ABILITY 


are operationally the same may not 

ave been demonstrated. 
2 eee is the matter of sam- 
of the omy No satisfactory measure 
ig has ' ndard error ofa factor load- 
badin een determined. Thus small 
test 9 may not indicate that the 
Gutta ee a given factor. 
Peated : these small loadings re- 
: a ow up on replications of 
analyses, one might have 


consid 

x erable ci . a e ° 
onna a 

1 cance, fi ence in their sig: 


The 
Summary of previously iso- 


Sychomotor factors to be pre- 
ere is not intended to be as 
as the excellent surveys pub- 

Personal, Cattell (6) in the field of 

fi "ty or by French (9) in the 

aptitude and achievement 

OWever, it is intended to 

hensive in at least the 


OVera 
Studies of previously published 


Compre 


P 
“clors Derived 


he sty: 
fro acilis considered here ranged 
Motor i or analyses of very simple 
soD Sts to analyses of complex 
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tively simple reaction time tests has 
been included in the analysis. Thur- 
stone (38) in his analysis of many 
tasks loaded with perceptual ele- 
ments found a factor common only 
to reaction time to light and reaction 
time to auditory stimulation. Simi- 
larly, Seashore, Buxton, and Mc- 
Collom (30) identified such a factor 
with loadings on visual jump (sub- 
ject has to move his hand six inches 
to the peg) reaction time, auditory 
simple reaction time, visual simple 
reaction time, simple horizontal tap- 
ping, and auditory jump reaction 
time. The appearance of this factor 
emphasizes again that the pattern of 
movement is of greater significance 
than the particular sense modality or 
musculature involved. These studies 
have involved simple reaction time 
tasks. There is some evidence that 
this factor may extend to more 
complex reaction time tasks. Thus, 
Seashore, Starman, Kendall, and 
Helmick (32) found correlations of 
from .63 to .98 among reaction time 
tasks of varying complexity. 

Tapping Ability. This is the speed 
with which the subject can oscillate 
either his fingers or his arm. This 
seems relatively independent of any 
eye-hand coordination ability.. For 
example, Greene (12) found this fac- 
tor in his analysis of a variety of tasks 
involving aiming, tapping, and dot- 
ting with telegraph keys, fingers, 
pencils, etc. He found the more eye- 
hand coordination involved in the 
task, the smaller became the loadings 
on the Tapping factor. Thus, 
tapping with a pencil, making no 
effort to tap in a particular spot, 
yielded a high loading on Tapping. 
Tapping in large circles yielded, mod- 
erate loadings on Tapping and similar 
loadings on another factor he named 
“Aiming.” Finally, tapping in small 
circles where positioning the pencil 
was difficult yielded practically no 
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Tapping but high loadings 
on Aiming. The Aiming factor is dis- 
cussed later, but it appears that the 
two factors are usefully considered 
separate. Tests which Greene found 
with loadings on this Tapping factor 
included: dotting in large circles and 
tapping with either the left or right 
hand. Guilford in his factor analysis 
of dexterity tests (reported by Mel- 
ton [18]) identified Tapping as a 
separate factor. The only two tests 
with appreciable loadings on this fac- 
tor were tapping using finger action 
and tapping using wrist action. 
Similarly, Wittenborn (41) found 
this factor in his analysis of mechani- 
cal ability tests (although he called it 
“Repetitive Movement”). Seashore, 
Buxton, and McCollom (30) also 
isolated a Tapping factor in their 
test battery but they further broke it 
down into two subfactors. One 
seemed to involve finger-hand speed 
in restricted oscillatory movement in 
one place only. Tasks using tapping 
keys, a two-finger oscillometer, and 
short movements had loadings on 
this factor. The second factor in- 
volved forearm and hand speed in 
oscillatory movements of moderate 
extent in two planes. This factor was 
best measured by stylus tapping on 
two or three plates successively. 
These two subfactors isolated by 
Seashore, Buxton, and McCollom 
may be related to the finger versus 
manual dexterity distinction dis- 
cussed later. 

Psychomotor Coordination. This 
factor has appeared in all the Air 
Force analyses which included ap- 
paratus psychomotor tests. It repre- 
sents either integration of muscular 
movements or coordination between 
the eye and muscular movements. It 
is measurable in the rotary pursuit, 
complex coordination, two-hand co- 
ordination, finger dexterity, aiming 
stress, and rudder control tasks. It is 


loading on 
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thus quite general to skeletal muscu- 


lature and, though common to finer d| 


as well as grosser movements, seems 
best measured by movements © 
moderate scope. Analyses revealing 
this factor have been discussed in the 
Air Force research reports (13, 18 
by Dudek (8), Michael (19), and bY 
Guilford and Zimmerman US! peir 
Zachert and Shibe (42), 17 the 
factor analysis of the United 
Employment Service Battery, 
contained no complex apparatus te a 
identified a factor as Psychomo is: 
Coordination. The assembling, sts 
assembling, and placing blocks e 
had the highest loading on this pa y 
However, it appears that the P 
is the same as what has usually 


$ tor 
called a Manual Dexterity afet 
With present evidence, it seem a 


to consider Manual Dexterity oa 
rate from Psychomotor C Mattei: 
Tests of the factor Psychomotor on 
ordination involve more coor ot &™ 
between muscle groups, are pment! 
tirely restricted to arm mover” wit! 
and do not seem as concern cho” 
speed. It is possible that the Fo? oak 
motor Coordination factor me of i 
down into several simple fac™ ne 
other kinds of less comple™ spoto 
were also included in these 
analysis batteries. 
Manual or 
volves arm-han : o 
speed. Tests with loading’. 
factor require skillful, COMM id 
or hand movements at @ se 
The factor appears in 7 esot? 
batteries such as the Min ate 
United States Employ ™® round 
Tests. Wittenborn 
factor in a battery © 
variations of pegboare® 
also indicated that tue 
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Tevealed loadings on the factor. The 
Panes States Employment Service 
sae “also showed such a factor 
3 paon e tasks requiring blocks to 
4 aan over, blocks to be placed 
inserted’ pegs to be moved, turned, 
ba washers and rivets un- 
analyses ` Harrell (15), in his 
me gi various mechanical and 
Bice tas ility tests, also isolated 
Ai ld which he calls “Agility.” 
` : Various pinboards, pegboards, 


sim 
ere assembly and disassembly 
tor, “Merged clustered on one fac- 
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fingers ation of objects with the 
Man (l is distinguished from 
exterity in that it does not 
s arm motion (although some 
Th pred require both factors). 
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exteris, taye loadings on Manual 
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marking, dotting, simple manipula- 
tions, and a finger dexterity test. His 
analysis did not isolate separate 
Finger and Manual Dexterity fac- 
tors. However, many other investiga- 
tors have isolated a Finger Dexterity 
factor and it seems useful to handle 
them separately although they ap- 
pear related. It is also to be dis- 
tinguished from Aiming in that 
accurate eye-hand positioning seems 
not to be required. 

This Finger Dexterity factor has 
been named in several United States 
Employment Service test battery 
analyses.5 Tests with loadings on it 
in one analysis included finger dex- 
terity—assembling, and finger dex- 
terity—disassembling (these two tests 
together with various pegboards also 
had loadings on Manual Dexterity). 
In other U.S.E.S. analyses, these two 
tests, tweezer dexterity, and two 
small pegboards had loadings on this 
separate factor in addition to load- 
ings on a Manual Dexterity factor. 

Psychomotor Precision. In several 
Air Force analyses (13) a factor 
named Psychomotor Precision seems 
similar to Finger Dexterity, although 
ye-hand coordination seems 
The factor was most 
heavily weighted in psychomotor 
tests requiring manipulations under 
speed conditions. It is distinguished 
from Psychomotor Coordination in 
that grosser arm motion is not in- 
cluded. Tests most constantly loaded 
on this factor were a “twisting pegs 
in a pegboard” task, the Discrimina- 
tion Reaction Time Test, and in a 
later analysis, the Rotary Pursuit 
Test. This cluster has also appeared 
in the postwar Air Force analyses. 
The factor requires further investiga- 
tions with new tests to clear up its 
status, especially in relation to Finger 
and Manual Dexterity. Thus, 
Zachert and Shibe (42), in a recent 


5 See footnotes 2, 3, and 4. 
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analysis, named one of their factors 
“Psychomotor Precision” with an 
alternate name of “Finger Dex- 
terity.” The battery, however, con- 
tained no complex apparatus tests, 
and the tests loaded on this factor 
(turning blocks, mark-making, plac- 
ing blocks, disassembling) indicate 
that Finger or Manual Dexterity 
would be a more appropriate name 
on the basis of present evidence. 
Although this factor has been 
named Psychomotor Precision, it 
seems to involve speed to a great 
extent. More clearly, this ‘‘precision” 
factor does not refer to the kinds of 
precision which minimize speed (such 
as accurate tracing, thrusting a 
stylus accurately in holes or holding 
it stationary in holes). Nor does it 
refer to the various types of postural 
steadiness involving grosser muscula- 
ture. Moreover, it does not seem 
related to the Aiming factor which 
seems to involve both a series of 
precise movements and speed. At 
best, very little on the positive side is 
known about this ‘Psychomotor Pre- 
cision” factor as tentatively identi- 
fied on the Air Force tests. 
Steadiness. This factor has been 
discussed by Seashore and his co- 
workers (28). The indication is that 
coordinations emphasizing accuracy 
(precision or steadiness) while mini- 
mizing speed and strength tend to 
cluster together. Studies bearing on 
this factor include those of Buxton 


(4), Spaeth and Dunham (35), 
Humphreys, Buxton, and Taylor 
(17), and Seashore, Dudek, and 


Holtzman (31). Tests usually in- 
cluded in this factor are tremor, 
stylus thrusting at holes, stylus held 
stationary in holes, and steadiness in 
tracing in a narrow V slot. The study 
by Seashore, Dudek, and Holtzman 
(31) on Arm-Hand Precision Tests 
tested the possibility of finding more 
than one factor in the range of tests 
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that emphasize steadiness in slower 


movements or in posture. Ti 
isolated three subfactors. T ws 
subfactors included involuntary 


movement of arm and hand, steadi- 
ness of movement in a restricte 
plane (e.g., thrusting a stylus, Hern 
a straight path towards oneself ie 
a stylus), and steadiness 1n two- 
three-dimensional space (e.g. moving 
a ring around a rod precisely). Howy 
ever, until a wider range of tests Ka 
investigated relative to these SU A 
clusters it seems safer to consider 
“steadiness cluster” involving pH 
cise, slower arm-hand movemen © 
and one other grosser kind of pre 
cision cluster measured by ee 
postural adjustments such as sitt! = 
and standing sway. The modera™ 
relationship between these tw clu 
ters has also been shown by ~; 
Seashore and Koch (23) and 
shore, Buxton, and McCollom 
This latter factor may be like Pies 
factor of kinesthesis tentatively 1 


Motor Kinesthesis. j 
of this factor still rests upon 2” 
secure basis although it has aP 
in several Air Force analyses \ 1 aly 
19). The factor was almost €” est 
confined to the Rudder Cona cock 
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Standing and sitting sway identified 
7 Seashore, Buxton, and McCollom 
0) in their studies remains to be 
a araen, Including tasks of the 
Hen a ype in batteries with the Rud- 
3 atig] Test might clear up some 
ese points. 
T (Paper-and-Pencil Psycho- 
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kinds of that it extends to other 
tion, Ite rapid and precise manipula- 
recisio tionship to Psychomotor 
» for example, is unclear. 
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Dearg CS, this separate factor ap- 
SDeeq ip (Ontaining tasks requiring 
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Adin aller the circle, the higher the 
A each’ rapidly making three lines 
pi ae of a series of squares, and 
as witha ag of a line through large 
of'2Pma Cut touching the H's sides. 
Mecha (17), in his factor analysis 
arą e al Ability Tests, found 
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the same speeded, precise tracing and 
dotting tasks. Goodman (11), with 
the same battery and a different fac- 
tor extraction and rotational system, 
found this same factor. Guilford (re- 
ported by Melton [18]), in his dexter 
ity battery analysis, found speed of 
dotting in circles and speed of mark- 
ing an IBM answer sheet pattern had 
highest loadings on a single factor 
and very low to zero loadings on the 
other four factors isolated. He named 
this factor simply ‘‘Paper-and-Pencil 
Motor Skill.” 

In several Air Force battery analy- 
ses (13, 18, 45) the name of ‘‘Psycho- 
motor Speed” has been given to a 
factor including some of these same 
types of operations. Highest loadings 
were on log book accuracy (speed in 
marking in the indicated A, B, C, D, 
or E slots on an answer sheet) and 
marking accuracy (speed in marking 
an answer sheet under certain circled 
letters). The Psychomotor Speed la- 
bel seems too broad a name since 
there are a considerable number of 
unrelated psychomotor factors that 
emphasize speed. Zachert and Shibe 
(42) also found this factor loaded with 
similar tasks in the U.S.E.S. battery. 
They defined the factor as “the abil- 
ity to carry outa series of movements 
quickly and precisely,” which is very 
similar to our definition of the Aim- 
ing factor. 

‘Ambidexterity. This factor has 
been identified in only one analysis 
(Greene [12]), but may bear further 
investigation. The tests having prin- 
cipal loadings on this factor were 
aiming and tapping tests performed 
with the left hand. Since 90 per cent 
of the subjects in Greene’s study were 
right-handed, this factor was thought 
to be the ability to use the nonpre- 
ferred hand. The tests with loadings 
were dotting in small circles, dotting 
in large circles, and speed of tapping 
—all done with the left hand. Addi- 
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tional studies such as ones requiring 
left-handed people to use the right 
hand and studies manipulating hand- 
edness in other tasks might help con- 
firm or reject this factor. 


Nonmotor Factors in Primarily Motor 
Tests 


Factor studies (as well as experi- 
mental ones) indicate thatsuccessin 
complex motor activities may depend 
upon nonmotor as well as motor 
factors. Continuing within the frame- 
work of previously isolated factors, a 
few of these nonmotor factors will be 
discussed briefly. 

Some form of Spatial Relations 
seems involved in many psychomotor 
skill tests. This factor appears to 
represent the ability to relate differ- 
ent responses to different stimuli, 
where either stimuli or responses are 
arranged in spatial order. Thus far, 
the evidence limits the identification 
of this factor to tasks involving visual 
perception only. In at least six sepa- 
rate analyses (13, 18, 19) this factor 
was found to be included in some 
apparatus tests. The Complex Co- 
ordination, Discrimination Reaction 
Time, and Two-Hand Coordination 
Tests were most consistently loaded 
on this factor, along with the paper- 
and-pencil nonmotor tests of Dial and 
Table Reading, Coordinate Reading, 
and Instrument Comprehension. Sea- 
shore, Buxton, and McCollom (30) 
found a factor they named ‘‘Manipu- 
lation of Spatial Relations” which in- 
cluded rotary pursuit, assembly, and 
form board tasks. 

Mechanical Experience is another 
factor which consistently showed up 
in the Air Force analyses (8, 13, 18, 
19) as including a motor task. How- 
ever, the Two-Hand Coordination 
Test was the only motor test with 
significant loadings on this factor. 
Other tests in the factor were Me- 
chanical Information, Mechanical 
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Principles, Biographical Information, 
Pilot Technical Vocabulary, and 
Reading Comprehension. 

A factor named Pilot Interest was 
identified in later Air Force studies 
(8). This factor was separate from 
Mechanical Experience and included 
the Rudder Control Test, general 
information, and previous flying eX- 
perience. 

A Perceptual Speed factor has been 
found in complex motor tests 1n some 
AF analyses but not in others. This 
factor includes the ability to make 
rapid recognitions and comparisons 
of visual forms. The analyses a 
Dudek (8) and Michael (19) a 
those reported in the Air Force V° 
ume (13) have indicated Discrimine 
tion Reaction Time and/or Complex 
Coordination loaded on this factor 
In both these tasks different lig? 
patterns are presented successive 
and must be discriminated rap" a 
by the subject before he can ee 
the appropriate motor responia 
Guilford (reported by Melton | os 
found Discrimination Reaction Bi: 
rapid number cancellation, and # 
arm-hand coordination task í 
changing pegs grouped with 
spatial relations tests in a facto 
called “Perceptual.” i 

Factors in P the Intellectual- Vere 
area have not been shown to ine” iq 
motor tasks to any extent. Bry t0 
not seem to enter very MUC mple* 
performance on any of the co ilford 
apparatus tests. Although foun 
(reported by Melton [18]) +0 "1 pes 
dexterity test of moving roun nd 
forward, number cancellations, 5 t0 
simple conflicting manipulat io 
group with “following dir A 
and mechanical compre haee] 
his naming of this factor 5 
tual-Verbal” should be regard t 
very tentative, however as © 
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rate arm-hand positioning movements 
which minimize strength and speed 
(Steadiness). 

6. The ability to carry out quickly 
and precisely a series of accurately 
directed movements requiring eye- 
hand coordination (Aiming). 

7. The ability to make somewhat 
precise postural or bodily adjust- 
ments to kinesthetic cues when the 
body or body members are displaced 
from positions of equilibrium (Motor 
Kinesthesis or Gross Precision). 

Somewhat less well-defined dimen- 
sions seem to be: 

8. The ability to integrate gross 
or fine movements of moderate scope. 
This factor was identifed whenever 
more complex apparatus tests were 
used and seems, at present, to be a 
general muscular agility factor. (It 
was named “Psychomotor Coordi- 
nation.”) However, it is quite pos- 
sible that this factor may break down 
into several more simple factors. 

9. The ability of right-handed sub- 
jects to use the nonpreferred hand 
under speed conditions. This has 
been identified in only one study and 
was called “Ambidexterity.” 

10. A factor called “Psychomotor 
Precision” is an even less defined 
factor. It may be the same as Finger 
or Manual Dexterity, but thus far 
there has been no way of evaluating 
this. Tests involving this factor seem 
actually to require more speed than 


precision. 
Nonmotor 
psychomotor 


factors on which certain 
tests have carried load- 
ings include Spatial Relations, Per- 
ceptual Speed, Mechanical Experi- 
ence, and Pilot Interest. 

It may be stressed here that only 
factor analysis studies on dimensions 
of motor skills have been summarize 
in this section. There are other ways 
of categorizing and describing such 
skills. However, it is felt that factor 
analysis provides the best available 
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technique for classifying skills into 
the smallest number and most inde- 
pendent set of categories that might 
account for performance on a wide 
variety of tasks. 


PossIBLE RESEARCH APPROACHES 


Factor analyses of psychomotor abili- 
ties. From the foregoing review it can 
be seen that much additional research 
is needed to clarify a dimensional 
analysis of motor abilities. It is the 
view of the present author that the 
major emphasis in future research in 
this aptitude area should be given to 
systematic investigations of basic 
psychomotor ability dimensions. In 
the preceding section some starting 
points for more definitive analyses 
are suggested by the previous factors 
identified, tentative factors needing 
confirmation, and the limited range 
and complexity of tests utilized. It 
would seem that the construction and 
factor analysis of comprehensive, spe- 
cially designed psychomotor test bat- 
teries are basic needs in this area. 
Such research would help to get us 
closer to the isolation of the relevant 
variables in motor performance with 
respect to aptitude test development. 

On-the-job surveys. Surveys of the 
specific motor skills which appear to 
be involved in various jobs might 
provide assistance in designing tasks 
to be included in factor analysis 
batteries. Various job analysis ap- 
proaches might be tried, although the 
analyst would have only traditional 
motor skill categories available. As a 
side study, it might be possible to 
“job analyze” a well-controlled com- 
plex motor task along different kinds 
of dimensions. Simpler tests could 
then be constructed to measure the 
components thus derived. Then it 
might be possible to see which kind of 
dimensional analysis could best pre- 
dict over-all performance on the 
complex task. Such a study might 


EDWIN A. FLEISHMAN 


suggest some possible approaches to 
on-the-job surveys which would e: 
part from traditional techniques., 
However, any kind of careful H 
study might aid materially in the 
construction of a meaningful factor 
analysis battery of motor tasks. af 
Transfer experiments. Labora 0 
transfer experiments might, be rr 
potent source of data on foneiens 
similar or different aspects of mo ts 
tasks. A series of such experimen ie 
which systematically varied both a 
stimulating conditions and e oo 
sponses involved might yield evide ef 
on common elements in @ ae 
variety of tasks. Research on tran 
has generally been undertaken W! a 
the framework of studying factors ", 
fluencing learning. However: i 
would seem possible to bnew a 
experiments from the standpowr ity 
aptitude testing research, espe. 
where transfer from one task S! 
tion to another is studied. | sions 
Other experimental investa as H 
Other kinds of experimental in of 
gations involving motor tasks pa s 
give leads with respect to the a a 
cance of variables in the motor E k 
Manipulations of procedural, a 
and motivational variables aoe 
cial attention to patterns of gre al 
tionships might throw ac 7 
light on basic factors involve om 
vestigations of the effects vw eof 
tinued practice on the perform ic ex’ 
complex motor tasks might, print 
ample, suggest which tas ” dil’ 
into play different abilities ae o 
ferent stages of task parlor fe 
again, changes in the patter tas 
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when one or both tasks @ 
might yield additional d Sieh ae 
cific or common factors- E 
for example, might help o or 
at which stage of learning orrel 
certain tasks should be 6 
with other task scores 1° 
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SOME METHODOLOGICAL PROBLEMS 


There are some additional issues in 
the area of psychomotor testing 
which overlap somewhat with those 
previously discussed. Some of these 
will be presented briefly since they 
also have important bearing on the 
directions which psychomotor test 
development might take. 


Job-Sample Tests Versus Tests of 


Basic Abilities. 

Aptitude test development for the 
selection of personnel for a particu- 
lar job often takes the form of tests 
that closely resemble the job both 
in content and complexity. The as- 
sumption here is that the more nearly 
the test resembles the job or some 
phase of it, the more accurately test 
performance will predict job per- 
formance. Because the job is usu- 
ally complex, requiring a number of 
different operations often at the same 
time, the tests themselves become 
complex. This is especially true in 
recent psychomotor test develop- 
ment and was illustrated in the Air 
Force wartime apparatus testing pro- 
gram. Thus in developing tests for 
pilot selection a large number | of 
complex it and coordination 


pursui 0 
tests were developed. Subjects were 
required to respon 


d to a variety of 
signals and cues. Even more to re- 
semble the job, the tests often used 
airplane-type stick and rudder con- 
trols and instrument panels. An 
additional advantage of such psycho- 
motor tests is their high face validity 
for both the sponsor of the research 
and the examinee. This, 
in the case of some subjects 
dvantage. The subject 
may be negatively motivated in tests 
which he assumes, rightly or wrongly, 
will qualify him over another pre- 
ferred job. Such tests did, however, 
prove to have considerable actual 


program 
however, 1n 
may be a disa 
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validity for predicting the particular 
criterion of success used. It cer- 
tainly seemed that the validity of 
these complex tests was greater than 
could have been achieved by any 
combination of simpler tests available 
at the time. 

However, as might be expected, 
each test of this type correlated quite 
highly with all other complex appa- 
ratus tests developed for the same 
job. Furthermore, as Thorndike (37) 
has indicated, such tests overlap not 
only in their valid variance, but also 
in their invalid variance for each job. 
Moreover, errors in interpreting the 
job also may be perpetuated in each 
test. The high intercorrelations indi- 
cate that relatively little gain will 
result from adding additional com- 
plex apparatus tests to the battery. 
However, as Thorndike also points 
out, whether the final multiple corre- 
lation will be higher for a program 
based on complex job analogy tests 
with relatively high validities and 
high intercorrelations or on relatively 
pure tests of simple functions with 
lower validities and lower intercorre- 
lations remains an open question. 

The issue becomes increasingly im- 
portant, however, when the problem 
of multiple selection or classification 
rather than simple selection is con- 
sidered. Although it would be the- 
oretically possible to devise a sepa- 
rate battery for predicting success in 
each of several jobs to which appli- 
cants might be assigned, such an 
approach would become hopelessly 
inefficient, unwieldy, and time-con- 
suming with a larger number of job 
categories. Thus, it becomes neces- 
sary to use each test for predicting 
success in several jobs. In the classifi- 
cation situation, then, it becomes less 
defensible to design the test in terms 
of a particular job. The problem is 
further pointed up by the fact that 
even the individual job itself may 
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change. For example, the Air Force 
pilot of 1960 may have to bring rat 
play different combinations of abili- 
ties from those of the pilot of 1950. 

The alternative to such job-sample 
tests in the psychomotor area 1S tee 
designed more in terms of genei 
psychomotor ability categorie’. 
These tests may still be apparatu 
tests and may be complex mechant 
cally and operationally, but a 
complex factorially; that is, each i 
will sample as nearly as possible ote 
one motor “‘ability’’ category. a 
approach to psychomotor test dev’ 
opment, then, starts off with a 
search for basic motor ability 4 
gories suggested above. 


Are Complex Psychomotor Tasks Qualy 
tatively Diferent from Tasks 
Simpler Motor Functions? 


There is a fundamental assumption 
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this paper—the assumption thee 
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and manual dexterity areas/» 
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finger oscillation, pegatu nsi Py 
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certain kind of coordination t 
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sampling an ability ar°® 
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associated with more complex appa- 
ratus tests remains to be shown. In 
several studies reported earlier, bat- 
teries containing both paper-and- 
pencil and apparatus motor tests 
often yielded a factor unique to the 
paper-and-pencil tests. Whether this 
is due to the restricted range of tests 
in the batteries or to some actual dif- 
ferences in motor abilities tapped by 
paper-and-pencil and apparatus tests 
needs to be demonstrated. More 
paper-and-pencil tests specifically de- 
signed to sample certain psychomotor 
functions need to be constructed and 
correlated with apparatus psycho- 
motor tests. Such research might 
prove even more significant if the 
factorial content of the apparatus 
tests were known. 

The ultimate utility of paper-and- 
pencil motor tests lies in their valid- 
ity. There is little doubt that if ever 
any number of such tests can be 
shown to predict a certain apparatus 
test score efficiently they should be 


substituted for it. 


Motion-Picture Tests 

Nothing has been said thus far con- 
cerning the role of motion-picture 
tests in motor skill aptitude testing. 
This is because motion-picture tests 
have been used in the past to test 
functions primarily perceptual rather 
than primarily motor in nature. 

The use of motion-picture tests in 
the wartime Air Force program has 
been summarized in Gibson’s volume 
(10). General areas in which these 
tests were constructed included (a) 
tests of ability to judge motion and 
locomotion, (b) tests of ability to 
judge distance, (c) tests for orienta- 
tion in space, (d) tests of ability to 
perceive slight movement, (Q) tests 
requiring multiple perception, | ) 
tests involving sequential perception, 
(g) tests of perceptual speed, and (h) 
tests of comprehension. In all cases, 
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the testing emphasis was to measure 
accuracy of perceptual discrimina- 
tions or judgments of a psychophysi- 
cal nature which could not be ade- 
quately measured by printed tests. 
Thus, the developers of these tests 
were not at the time interested in 
measuring the motor aspects of re- 
sponses to the stimulating conditions 
presented. The examinees, in fact, 
recorded their answers on standard 
IBM answer sheets. 

Considerable thought might be 
given to the use of motion-picture 
projections, or series of slide projec- 
tions, as an integral part of apparatus 
tests used in the motor ability area. 
The problem of synchronizing and 
recording differential response pat- 
tern with photographic stimulus pres- 
entation is a crucial and difficult one, 
however, and would have to be 
solved before such tests could be 
useful. One would have to investigate 
carefully if photoelectric synchroniza- 
tion could be made to meet the stand- 
ards of precision demanded for proper 
calibration and standardization of 
such tests. 

With the possible exception of the 
Pedestal Sight Manipulation Test 
(18), the use of photographic means 
of presentation has not been very 
much explored in the motor skill 
testing area. Such presentation might 
allow, for example, a more economi- 
cal means of testing for motor skills 
with larger numbers of subjects at a 
time. Moreover, such stimulus pre- 
sentation might be more flexible than 
one involving more complex appara- 
tus and lighting systems. Thus, one 
could easily vary the speed of presen- 
tation, exposure time, and the inter- 
vals between presentations. Or, 
again, one could keep the mode of 
response constant and change the 
stimulating conditions by merely sub- 
stituting a reel of film or a different 
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set of slides. Similarly, one could 
provide for different kinds of re- 
sponses to the same stimulus pat- 
terns. Such an adaptation of motion- 
picture tests might thus aid mater 
ally in the search for the important 
dimensions of motor skills by expel 
mental methods. For example, © 
need in this regard is to hold T 
perceptual elements of a given rang 
of motor tasks constant while varyk 
the response dimensions. Many of 

previous correlational analyses ie 
motor task performances have wie 
ployed tasks in which both “a 
stimulating conditions an he 


to 

sponses required were allowe' 
vary. 
Work Methods nod 
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Oke — of speed. Such a recorder 
; Complex in the proper fashion to 
“dicate Coordination test might 
Ments (a) what sequence of move- 
Subje Subject used, (b) when the 
a fous gale to move simul- 
me more than one plane at 
Noves ae c) when wrong directional 
dir a un made, (d) when the sub- 
ection Oving too far in a given 
ts ig (e) when the move- 
: ame smooth and coordi- 

ec r 
at indicating the subjects’ 
wet Wel PRE: during performance 
weld $ ntrolled psychomotor task 
when the even more meaningful 
© Sto work methods of subjects 
re high are compared with 
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those of subjects who score low on 
total task performance. 


Selection Versus Training with Respect 
to Motor Skills 


Related to Seashore’s ‘‘work-meth- 
ods” hypothesis is the possibility 
that muscular coordination, manipu- 
lative dexterity, etc. are best con- 
sidered as training problems rather 
than as selection problems. There is 
some feeling that, although people 
differ in their motor skills, the kinds 
of motor skills involved in certain 
trades and machine operations are 
highly amenable to training. After 
training, people may become rela- 
tively homogeneous with respect to 
these skills. Thus Tiffin (39) has 
indicated that the tradesman usually 
succeeds or fails in proportion to his 
training and general mechanical com- 
prehension, not in proportion to his 
basic dexterity. This does not mean 
that successful tradesmen do not need 
skilled movements but rather that 
such muscular coordination as may 
be needed can be developed in train- 
ing and it is a lack of some other 
ability (e.g., mechanical comprehen- 
sion), rather than inability to develop 
the muscular aspects of the job, that 
may prevent proficiencies in the job. 


Similarly, Harrell (16) feels that suc- 
cess in such jobs as textile-working 


involves more the ability to visualize 
aspects of the job and only to 
a negligible extent muscular dex- 
terity. There have been too few 
studies on final level of motor skill 
attainment to evaluate these hy- 
potheses properly. Even in the Air 
Force program, where psychomotor 
tests proved to have considerable 
validity in predicting training criteria 
for pilots, navigators, and bombar- 
diers, little study was undertaken to 
relate the tests to more ultimate cri- 
teria in advanced training or in 


certain 
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operational settings. Thus, it may 
still be that differences in these skills 
contribute less to the variance in job 
performance as training is continued. 

Even though it may be possible to 
reduce individual differences appreci- 
ably through training, there is still 
the question of individual differences 
with respect to training time re- 
quired. From a cost point of view, 
this is still a highly desirable criterion 
to predict by means of psychomotor 
tests. Moreover, individuals re- 
quiring more intensive training on 
motor skills in order to complete 
training in a specified time might be 
identified by such tests. Research is 
needed to investigate the relative im- 
portance of a training versus selection 
approach in a given range of motor 
skills. Experimental laboratory stud- 
ies investigating individual-difference 
variables in final and intermediate 
levels of skill attainment as well as 
studies predicting job and training 
success would seem relevant research 
areas basic to the future of psycho- 
motor test development. 


SUMMARY 


In this paper, an attempt has been 
made to examine the area of psycho- 
motor skills research from the point 
of view of aptitude test development. 
The historical background of psycho- 
motor test development is presented, 
problems attending the use of such 
tests are discussed, and previous fac- 
tor analysis studies in this aptitude 
area are summarized. Suggested 
directions of future research are dis- 
cussed in terms of possible research 
approaches and certain methodologi- 
cal problems having research impli- 
cations. 

While test development in other 
aptitude areas has been increas- 
ingly aimed at tests sampling one 
ability category at a time, tests of 
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psychomotor skills have become more 
complex in the number of abilities 
sampled at one time and in the types 
of testing apparatus used. It appears 
that a basic need in this area 1s ie 
extensive dimensional analysis © 
motor abilities which would reveal a 
more basic classification of factor’ 
primarily important in the perform 
ance of a wide variety of psychomoto 
tasks. Research of this nature ree, 
been fragmentary and for the ne 
part has investigated only a i E 
range of psychomotor tasks. an 
ever, the review of previous fac ob 
analyses of psychomotor tests a 
reveal surprising agreement ae í 
studies on previous factors isola 
The previous factors identified, t 
needing confirming, and gaps in 
limited range and complexity ¢ 
utilized offer some starting pol? 
a more extensive dimensional an 
of motor skills. 3 
In addition, further sources oE 
potheses about motor skill dimen? ien 
are suggested. These include O” di 
job surveys, transfer studies ; 
other kinds of experimental 1” 
gations of motor skill va is- 
research on qualitative char 
tics of motor responses, an 
scale factor analysis suae logic”! 
With respect to method 7 ob 
issues, the value of conna de 
analogy” type apparatus ith fi 
creases when we are face selecti?" 
classification rather than 4 Jassi be 
problem. The problem of C2" th 
tion intensifies the need pe be 
most independent set of mo could 
categories, tests of which vedic, 
weighted differentially 17 p of j0 
efficiently for a wide a ti 
Also questioned is He. in p 
that the abilities involve : 7 
ance of complex psychon tir 
are qualitatively ditam da 
abilities involved in fact 


ts for 
alys' 


APPARATUS TESTS OF PSYCHOMOTOR ABILITY 


yE 


pne tasks. „Research on this prob- 
a ystematically relating perform- 
aaa a complex tasks to perform- 

n a range of “pure” tasks is 


Needed. 
on Possibilities of paper-and- 
| G tests and the role of motion- 


i 
motor a presentation in the psycho- 
ane are also discussed. 

tion Be research on the quantifica- 
methode” „Measurement of “work- 
cation hic OiDted out. The impli- 
of tasks į 1s that for a given range 
i ap ividuals bring with them 
2 pnay of attacking such 
A that differential “work 
a E y be predictive of success 
tasks eae or manipula- 
work Rabi Such measurements of 

s’ might thus provide 


additi 
ona i a 
ormanes, Predictions of later per- 


Studi 
tes relative to the problem of 


1 Biton 
E 
the Roi A Acquisition of skill on 
orms l er Control Test with various 
raini tial competition, USAF Air 
esearch a mmand, Human Resources 
De 1-6, July Da Research Note P&MS 
Brion. y 
Re INA MCD., GOLDBECK, R. A., 
Vestigation st J. B. An exploratory in- 
trator o of the effect of test admin- 
ir Tr on subject's performance. USAF 
Sources Rave Command, Human Re- 
P&ms Nesearch Center Research Note 
3. Browy 51-5, July 1951. 
analy” S., & Jenks, W. O. An 
ated is z human motor abilities re- 
Suggested he design of equipment and a 
A Fi Program of research. In 
Search o. itts (Ed.), Psychological re- 
U. G equipment design. Washington: 
a Aoiz, GOVE Print, Of., 1947. (AAF 
* Buxroy sychol. Res. Rep. No. 19.) 
ial aoe E. The application of factor- 
| 5. ties, pon to the study of motor abili- 
e iei Sychometrika, 1938, 3, 85-93. 
i Sire M. The “personal equation” 
6 n hol, uit performances. J. appl. Psy- 
* Carm 193% 18, 785-792. 
LL, R. B. Description and measure- 
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selection versus training with respect 
to motor skills are suggested. Ex- 
perimental studies involving indi- 
vidual differences on final and inter- 
mediate levels of skill attainment and 
studies predicting job and training 
success at different stages are exam- 
ples of relevant research needed on 
this problem. 

It is hoped that this paper will 
help provide a framework within 
which some future research on psy- 
chomotor skills testing can be carried 
out. Several lines of possible research 
have been discussed, the primary one 
being concerned with a dimensional 
analysis of motor skills as a basis for 
future test development. It is appar- 
ent that much additional research in 
this aptitude area needs to be done 
before the utility of such testing can 
be properly assessed. 
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THE USE OF THE FREE OPERANT IN THE 
ANALYSIS OF BEHAVIOR: 


CHARLES B. FERSTER: 
Harvard University 


The increasing number of experi- 
ments in the literature using the 
kinner box makes it more important 
that the methods and techniques of 
this kind of experimentation be pub- 
lic. Since the technical problems of 
ae €xperiments do not bear centrally 
a e analysis and would prove 
burdensome to the general reader, it 
1S understandable that published ac- 
counts of this type of research do not 
include detailed specifications of all 
the techniques employed. Yet it is 
‘coming impossible to repeat ex- 
Periments solely on the basis of the 
Published accounts. This paper will 
escribe some of the criteria and 
Principles which would make it possi- 
le for the interested researcher to 
duplicate the conditions of free 
°perant experiments. 
, The Skinner box is generally con- 
Sidered a special technique employing 
an apparatus design of the kind 
Originally used by Skinner (1). Any 
Plece of apparatus differing in any 
Way from the original design has been 


5 This work was carried out under Contract 
eeo-07631 between Harvard University and 
(p, Office of Naval Research, U. S. Navy 
by pect NR143-943, Report PP-1). Directed 

2. F. Skinner. 
tip large number of persons have con- 
ba Uted to the techniques summarized in this 
cred So that it is impossible to establish 
Part | Or my particular idea. Credit for his 
Tentin the design of much of the apparatus 
Gerp Ped in this paper is due to Mr. Ralph 
a mands, 96 Ronald Road, Arlington, Mass. 
Bro © author has been collaborating with 
Pesa Sor Skinner since 1950 on a program of 
Res rch (sponsored by the Office of Naval 
of parch) on the intermittent reinforcement 


o 
crant behavior. 
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termed a modified Skinner box. Con- 
trary to this view, the Skinner box is 
not a specific technique, but rather a 
method of research employing the 
free operant. The use of the free 
operant is a method of wide generali- 
ity; it refers to any apparatus that 
generates a response which takes a 
short time to occur and leaves the 
animal in the same place ready to 
respond again. The free operant is 
used in experiments when the main 
dependent variable is the frequency 
of occurrence of behavior. Nearly all 
the problems of a science of behavior 
fit this paradigm when the questions 
are of the form: what is the likelihood 
of a piece of behavior occurring on 
this particular occasion; how strong 
is the tendency to behave on this 
occasion relative to another occasion? 
The free operant has advantages in 
this respect, because it removes re- 
strictions on the frequency with 
which a response can occur and per- 
mits the observation of moment-to- 
moment changes in frequency (4, 5). 
The behavior of approaching the 
food magazine and eating, which is 
insensitive to a large number of 
variables, provides one such restric- 
tion. When the free operant is placed 
on an intermittent schedule of rein- 
forcement, the small number of rein- 
forcements relative to the number of 
responses minimizes the restriction 
on frequency. With proper techniques, 
animals can be trained so that the 
behavior of approaching the maga- 
zine and eating is under good stimu- 
lus control and, for all practical pur- 
poses, an invariant. 
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Since the form of the free operant 
is arbitrary, a further advantage can 
be gained by choosing a response 
which has a zero or near zero un- 
conditioned rate. Frequency of 
response under an intermittent sched- 
ule of reinforcement generates a de- 
pendent variable which can take 
values over a very wide range, and 
which can serve as a base line for 
judging the effect of many variables. 
The range of the dependent variable 
is large. The frequency of a pigeon’s 
pecking response, for example, can 
vary from zero or a few responses per 
hour to 20,000 responses per hour; 
over shorter periods rates have been 
observed as high as 15 responses per 
second. 


INSTRUMENTATION OF THE FREE 
OPERANT SITUATION 


Instrumentation of the free oper- 
ant situation requires the following: 
a manipulandum, i.e., some device 
which the animal can manipulate and 
which operates a switch; a recording 
system; a magazine to present and 
control the reinforcing stimulus; a 
small chamber into which the animal 
and apparatus can be placed; and 
control equipment to arrange the 
required contingencies between the 
operation of the manipulandum 
switch, magazine, recorder, and any 
stimuli that might be presented. 
These components will be taken up 
one at a time. Since the principles of 
instrumentation will be clearer from 
examples, apparatus and procedures 
for the pigeon will be described. The 
methods are general, however, and 
the applications to other organisms 
may be induced from the pigeon 
techniques. In addition, an extensive 
series of research reports covering 
work on the pigeon will be published 
shortly which will illustrate the 
methods and techniques of this paper. 
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Manipulandum 

The problem in the design of a 
manipulandum is one of generat 
responses by reinforcement that i 
be of similar form so that all of the 
members of the class will be recorde 
and covary with the manipulation® 
of the independent variables. ah, 
example of the kind of difficulty t i 
can be encountered in this respec , 
consider the case of a pigeon E 
which requires a forceful peck i 
actuate the switch. Since the mag 
zine is operated only when the Poe 
is of sufficient force to operate vill 
key switch, the force of the peck fot 
be differentiated. Some variat! 
will occur, however, with some pia 3 
stronger than necessary and Ero 
pecks not having the required $ 
to operate the switch. It mi fo 
decided whether the pecks whic Kore 
not actuate the switch, and there 
go unrecorded, are to be counte the 
pecks. The problem is one O! Jass 
generic nature of the response ‘ning 
and can be settled only by exam 
the lawfulness of the behavior aa 
has been recorded. The difficulty f 
be avoided by designing the ae 
that the lightest peck that is XP 
will operate the switch. 

Since automatic program 7 
objective recording of the experi" ag 
require that the response the 
measured operate some gi r O 
problems in the definition ible, 
sponse can occur. It is post and 
example, to design a manda r 
that can be operated by s 
which have extremely differen 
raphies. In such a case it v x 
be clear whether unexpect «tio? y 
tions were artifacts from ve the 
topography or attributab i be 
experimental manipulatior™ ing 
The selection of the Perticule 
sponse in the pigeon is 4 Pryread? 
fortunate one since it 15 


4 d 
ming ee 


op? 


jp 
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the repertory of the pigeon and occurs 
With little variation in the topogra- 
phy other than the force of the peck. 
e pecking response would, of 
Course, be extremely unsuitable 
where variables influencing the form 
of the behavior were being manip- 
ulated, 
The occurrence outside of the ex- 
Periment of the behavior which is 
Measured is another factor which 
must be controlled by training pro- 
eee and apparatus design. This 
is me by selecting a response which 
ont requent in the natural repertory 
dee animal, by making the manip- 
the b Prominent, or by placing 
5 havior under complete stimulus 
ontrol by proper training procedure. 
€ pecking response of the pigeon 
88 not offer difficulty in this respect 
Since the unconditioned level of 
Pecking on a wall surface is almost 
zero; after the pigeon has been taught 
O peck, the light behind the key 
Comes to control the behavior to the 
©xtent that if the color is changed the 
Pecking stops. 
off e design of a key for a pigeon 
ie special problems because of the 
ca, mely high rate of response that 
a be generated. Rates of response 
high as 15 per second can occur 
for €r appropriate schedules of rein- 
ac cement. The advantages that 
6 crue from the wide range of values 
ane, Which the rate of pecking varies 
sum ost if the key does not have a 
A pi ently high natural frequency. 
by igh Natural frequency is obtained 
k raking the armature of the key 
arm Mely light and the distance the 
Clog ure must travel in order to 
e actuating contact as small 


Use “veral types of keys have been in 
og 7 the Harvard laboratory, none 
esp ich are satisfactory in every 

ect. A key that is used at present 
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employs a bakelite frame on which is 
mounted, on bearing surfaces, a 
piece of clouded Plexiglas. Relay 
contacts are mounted on the bakelite 
frame on phosphor bronze with the 
opposing contact on the Plexiglas. 
When the key is operated, the flexing 
of the phospher bronze supplies a 
slight wiping action which cleans the 
contacts. A spring holds the Plexi- 
glas armature against the bakelite 
frame and the resulting contact ar- 
rangement is normally closed. The 
maximum frequency of operation of 
the key can be increased by increas- 
ing the tension of the spring. Con- 
versely, however, pecks will have to 
be executed with greater force in 
order to be recorded. The usual 
solution is a compromise between 
maximum frequency of operation and 
minimum force necessary to actuate 
the switch. Where it is possible to 
predict the rates of response that will 
be encountered, one practice is the use 
of a heavy spring on the key arma- 
ture where uniformly high rates of 
response are expected, and a reduced 
spring tension where uniformly low 
notes are expected. Because of the 
millions of times the key will operate, 
the key contacts must be protected 
from heavy current loads and spark- 
ing. This is done by isolating the key 
from the rest of the programming 
circuit by a spark-suppressed relay of 
high enough impedance. Since the 
required duration of a peck before it 
can be recorded depends on the 
operate time of the keying relay, the 
relay chosen must be such that a 
minimum time elapses between the 
application of a voltage and the 
operation of the relay. The key 
switch is normally closed, because the 
time between the application of a 
voltage to the relay and the closure 
of its contact may be as much as 40 
milliseconds longer than the time 
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between the discontinuation of the 
voltage and the closure of the nor- 
mally closed contact. Since the speed 
of operation of a relay tends to be 
inversely related to its impedance, a 
compromise is made by choosing a 
relay whose impedance is low enough 
to ensure fast operation yet high 
enough that excessive current loads 
are kept from the key contacts. 

A key which is adequate for many 
applications can be constructed by 
hinging a piece of Plexiglas at the top 
and placing a limit switch at the 
bottom, behind the Plexiglas. The 
movement of the Plexiglas either 
makes or breaks the limit switch 
contact. The characteristics of the 
key can be adjusted by changing the 
thickness of the spring or the distance 
between the contacts on the spring. 

The optimal size of key has not 
been explored, but a key 1 inch in 
diameter has been found to be satis- 
factory. The pigeon reaches the key 
through a 1-inch aperture cut in the 
wall. The height of the key from the 
floor depends on the size of the bird. 
For the homing pigeon this distance 
would be 7} inches from the center 
of the key. 


Recording 


The most straightforward record- 
ing arrangement that could be used 
would be a polygraph. This would 
give a complete record from which 
any kind of computation or presenta- 
tion could be made. The amount of 
work necessary to transcribe the 
polygraph record into a form that is 
usable makes this kind of recording 
unfeasible, however. This would be 
true for any experiment employing a 
free responding situation, but par- 
ticularly true for experiments with 
pigeons, where as high as 20,000 
responses an hour can be recorded. 
Polygraph records also result in a loss 
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in efficiency because the experi- 
menter can have little notion of the 
state of the experiment until a sum- 
mary is made by laborious abt 
cription. An even more oe id 
difficulty is that the use of a pen 
graph precludes manipulations ins 
variables in the middle of expe 
mental periods. P 
It is ihe practice in the Harvard 
laboratory to devise recording h 
struments for each experiment whi E 
summarize the data in that aspe 
of the dependent variable which y i 
be used in the analysis. The a y 
recordings that are taken ear 
arises after considerable explora tly 
work. The record most frequen z 
Other tyP 


r 


following experiment is an examp 
use of a summary record © 
cumulative type. 

The latency of a response 
criminative stimulus WaS jora 
studied. After preliminary exp ro 
tion, the experiment was ad the 
grammed so that the light pehi! phe 
key came on once a minute. 
response to the light was reini rhe 
and the light was turned hie dis” 
time between the onset Ot, nt be 
criminative stimulus (the ie ee A 
hind the key) and the ocou rel 
the reinforced response was MeS shit 
and an arbitrary value W a 

This waS p” 
range was selected. e 
the criterion time. 
tween the onset of the se 
occurrence of the respo Prof 
greater than this value, the orite” 
was not reinforced and the a i 
time was lengthened by te 
amount. If the response the g 
within the criterion time 
sponse was reinforced an 
terion time was shorten? ering aP 
were analyzed by TeS ppe P 
changes in criterion tim® 
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Was driven at a constant speed by 
a clock motor; the pen, which travels 
Perpendicular to the direction of 
the Paper drive, moved a constant 
Istance up the paper whenever the 
criterion time was increased and 
Moved a constant distance down the 
Paper whenever the criterion time 
Was decreased. The resulting record 
e be examined at a glance and 
ee concisely the change in la- 

wh ever the experimental period. 
fie gael an intermittent sched- 
cumulati reinforcement is used, a 
to be th Ive record generally proves 
method © Most convenient and useful 
record of recording. The cumulative 
in th represents nonprocessed data, 
; € sense that it is drawn by the 
RS directly. If a proper scale is 
i tere It is possible to recover all of 
€ information that would be at 
end if a polygraph record were 
a en. In most cases, however, this~ 
%lce of scale would vitiate the ad- 
antages of the record. The cumu- 
five record is drawn as follows: A 
a stepped across the paper a 
te distance for each response. At 
new time the paper feeds at a 
th : ant speed. The slope of the line 
1s drawn is directly proportional 
Virtue” rate of the response. The 
that € of the cumulative record is not 
of tt allows a precise measurement 
by, © Tate at any particular time, 
in “@ther that it emphasizes changes 
cy tte which can be seen in the 
tate “tures of the record. Continuous 
ag p “Manges occurring over a period 
Ma ine as several hours can be sum- 
ive “Cd in the raw data of a cumula- 
Yay, TeCord. In addition, subtle 
‘age tions such as the “grain” of the 

‘ T aey up on local curvatures. 

plon peice of a scale is dependent 
yite € range of rates that are ex- 
Don; These in turn are dependent 
© species of animal used, the 
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operant chosen, and the schedule of 
reinforcement. While the rate of re- 
sponse is directly proportional to the 
tangent of the slope over the whole 
range, it is the angle that the tangent 
makes with the abscissa that is actu- 
ally observed in inspecting the local 
variations in the record. The rate of 
change of the rate of response with 
respect to the angle of the tangent 
to the curve increases very rapidly 
as the angle becomes large. At values 
higher than 80 degrees the tangent of 
the angle increases so rapidly that 
changes in rate over short periods of 
time (the fine grain of the record) are 
impossible to measure. The scale that 
is selected is therefore such that the 
highest rate expected will produce a 
line whose angle is no more than 80 
degrees with the abscissa. 

A convenient scale for use with 
pigeons on interval schedules of rein- 
forcement would be a paper feed of 
approximately 11 or 12 inches per 
hour and 1,000 responses for a 6-inch 
excursion of the pen. For use with 
rats, this scale would be much too re- 
duced and a better choice would be 
either a slower paper feed or fewer 
responses per excursion of the paper. 
Where both fine grain effects and 
over-all trend are desired, it is often 
the practice to use two recorders, one 
of which gives a much reduced 
record. 

In order not to contaminate the 
record with eating time, the pro- 
gramming equipment is arranged so 
that the paper drive stops during the 
operation of the magazine. A marker 
is used on the recorder to indicate the 
response which was reinforced. 4 

In discrimination experiments it is 
the practice to use tandem recorders, 
one for SP and one for Sê. Both the 
SP? and the Sê records are internally 
orderly and show a degree of lawful- 
ness which would not be immediately 
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apparent if the behavior under the 
two stimuli had not been recorded 
separately. In experiments on con- 
cept formation four recorders have 
been used in tandem. The limiting 
factor in the most useful recording 
arrangement, in this type of experi- 
ment, is the expense of the recorder. 


Magazine 


The magazine is the device by 
which the reinforcement of the free 
operant is instrumented. In the 
design of the magazine it must be 
recognized that in conditioning a re- 
sponse a chain of responses is being 
formed, and that the critical event is 
the one immediately following the 
response. When we wish to reinforce 
a peck we must follow it by a promi- 
nent event which is the discrimina- 
tive stimulus for the first member of 
a chain of responses leading finally 
to the ingestion of food. The concern 
with the chain of events, which main- 
tains the reinforcing properties of the 
stimulus following the peck, is simply 
that it occur with regularity and 
uniformity under good stimulus con- 
trol. 

The types of magazine that can be 
used have two kinds of effects, a 
fixed amount of food or a fixed period 
of access to food. While the first of 
these guarantees that the same 
amount of food will be eaten for each 
reinforcement, it makes difficult the 
maintenance of good stimulus con- 
trol over behavior in respect to the 
magazine. The amount of time the 
animal spends at the magazine will 
vary because there is no clear-cut 
stimulus correlated with the end of 
the food delivery. In addition, it is 
impossible to know whether the cor- 
rect amount of time has been sub- 
tracted from the records. A more 
serious difficulty is encountered when 
the bird leaves food in the magazine 
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and finds it later, in the absence of 
the discriminative stimulus for ar 
proaching the magazine. The partia 
abolishment of the magazine dis- 
crimination results in behavior whic 

will be in competition with the peck- 
ing response. 

“The Paan which presents foo 
for a fixed period of time eliminate: 
all the difficulties that are encoun- 
tered in the fixed-amount presen 
tion magazine, but suffers a disa! 
vantage in that the amount of iona 
ingested for each reinforcement, 2 
not necessarily uniform. Nevers 
less, the fixed-time presenta’ 
magazine is undoubtedly super a 
for most purposes, because the v 
ability introduced by slight hip 
tions in the amount of food we 
reinforcement is small in respect we 
the difficulties encountered from c9 hi 
peting behavior conditioned i^, ble 
same terms as the dependent var! 
of the experiment. $ is 

The natural diet for the pigeon as 
almost entirely grain, and grain imu 
out to be a suitable reinforcing SU" pe 
lus, both from the point of view °° gn 
bird’s behavior and the construc is 
of a reliable magazine. The a A 
used in the Harvard laboratory cent 
sists of a mixture of 50 P& ‘ind 
kaffir corn, 40 per cent vete grait 
10 per cent hemp seed. 
tend to be of uniform size. Ha evar 

The magazine now at the ae 
laboratory works as follows: into a 
noid draws a pivoted iray pige’ 
horizontal position where 5 a sit? 
can reach the grain throus” rat a 
aperture; a funnel feeds 8 ; 
needed at the rear al the 
6-watt lamp, mounte a 
the aperture through wh je tie 
pigeon eats, lights whener ni 
is raised to the eating PO 
the tray is dropped out er 
light goes out and the T 
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fimination is sufficiently dim so that 
; i eae cannot see the grain. The 
` Be Magazine serves as an 
a ei to the magazine and 
Bone, epee serves as an Sê in 
i. ? pecking in the magazine. 
itd waka minutes of training the 
grain wh es no attempt to reach the 
Position en the tray is in the removed 
then = the magazine light is off. 
Move the ypes of magazines which 
ird’s com Srain in and out of the 
or Vs ee a nent; or which cover 
Ut suffer sy grain, have been used 
d can h e disadvantage that the 
caught in cd by having its bill 
magazine We, moving part of the 
rarely bef While this will occur only 
eing cay the bird learns to avoid 
resultin ght by the moving part, the 
timidity in respect to the 
er make the magazine 
5 ch more difficult and in- 
Variable into the experi- 
me can be easily eliminated 
18n of the instrument. 


Oi aks See 
<berimental Chamber 


ee 
th bi Size of the chamber in which 
Works is to a large extent 
din long as the magazine is 
he ipuland the neighborhood of the 
Weve, Um. Limitations in space, 
patus » Usually require that the ap- 
Ossi] ¢ ept as small in size as 
y d be suitable size for a bird 
aches, peProximately 15X12X12 
is size en the bird compartment 
wa artificial ventilation is al- 

und ni required. 
a Whose -lation is a knotty prob- 
Ste Solution depends upon the 
Th men z experimenter and the re- 
eye Physics the particular problem. 
tia bly re. of sound absorption in- 
thes quires insulation by mate- 
t Enes Considerable weight and 
ensiy, © This solution is both very 
€ and space-consuming. For 


Th 


tary, 


k 
n 
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most applications the degree of sound 
proofing that is afforded by a well- 
constructed picnic icebox will pro- 
vide data which are unaffected by 
random noises that occur in the ex- 
perimental room. Critical events 
which can form the basis of a dis- 
crimination, however, must be silent. 
Since these events are nearly always 
the operation or the release of a re- 
lay, the problem can be solved most 
easily by using high impedance, 
light-weight relays that are shock 
mounted. The low intensity of these 
clicks, together with the amount of 
sound insulation applied by a good 
quality picnic icebox, will make im- 
possible the formation of the dis- 
crimination based on a relay opera- 
tion. In addition to these precautions 
it is the practice of the Harvard 
laboratory to supply in each experi- 
mental chamber a masking noise con- 
sisting of a random spectrum of 
sound. This type of noise is most 
effective in masking clicks. For 
nearly all applications, there is no 
need to eliminate the recorder noises. 
The click which the recorder makes 
every time a response is made serves 
as a conditioned reinforcer for the 
response and helps maintain a stable 
form of the response. 


Control Equipment 

Because the response that is chosen 
in the free operant situation actuates 
a switch every time it occurs, it is 
nearly always possible to instrument 
an experiment so that it runs auto- 
matically. Once the programming 
equipment for an experiment has 
been devised it requires very little 
attendance. by a psychologist, and 
essentially unskilled personnel can 
run the experiment. Apparatus does 
double duty, since it can run a 
night without any attendance. Night 
experiments are often an efficient 
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solution where it is decided to mini- 
mize outside sound disturbances. The 
limiting factor in the number of ex- 
periments that can be carried out 
under conditions of automatic pro- 
gramming is the ingenuity of the 
psychologist, the amount of money 
available for programming devices, 
and competent technical assistants. 

Night programming of experiments 
requires some method of terminating 
the experiment in the absence of the 
experimenter. The problem is easily 
handled in the case of the pigeon be- 
cause the pigeon roosts in the dark. 
To terminate the experiment, it is 
necessary only to disconnect the re- 
inforcing circuit and turn out all of 
the lights in the apparatus. When a 
nocturnal animal is used, however, 
external events are correlated with 
the termination of the experiment 
and a discrimination is formed. 

There are no simple rules or pro- 
cedures for the automatic program- 
ming of experiments. The program is 
accomplished almost exclusively by 
the relay and timing devices, and 
there is no substitute for general 
relay know-how or technical assist- 
ance. Facility for designing relay cir- 
cuits for use in programming experi- 
ments comes with a small amount of 
practice.4 

Care must be taken in the design of 
relay circuits so that the length of 
pulse necessary for the operation of 
the relays in the recording circuit is 
not larger than the length of pulse 
necessary for the operation of the 
relays in the reinforcing circuit. If 
the operate time of the reinforcing 
circuit is shorter than the recording 
circuit, the force or duration of the 


* An excellent text on general principles of 
relay circuit design is available in The Design 
of Switching Circuits, by W. Keister, A. E. 
Ritchie, and S. H. Washburn, D. Van Nos- 
trand, 1951. 
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pecks will be differentiated so ths 
large numbers of pecks will one 
which are of sufficient force 4 
operate the magazine, but nat ei 
pable of operating the recorder. as 
solution of this problem is to ma 
a larger duration and i Ee 
pecks for the reinforcing circuit W 
is required for the recording oa mn 
In this way the mean force or T 
tion of pecks that occur 1s inerenti ’ 
and the likelihood of nonrecor 
pecks is correspondingly decrease: 


sNTAL 
Tur PIGEON AS AN EXPERIMENT? 
ANIMAL 


The pigeon has advantages av 
the rat as an experimental sare 
that justify the use of a new a A 
in spite of a considerable De 
literature already dealing wit? 
rat. 

The pigeon lives 3 
years. This makes possibli h the 
term experiments, into whic intro 
maturation of the rat would 3 in 
duce radical changes. A varia? fich 
terval schedule, for example, W / 
took 30 or 40 days to reach & vim 
which would encompass an impor rat 
fraction of the life span of tne y 
Considerable economy is achiev eri” 
using pigeons sequentially in © ont 


* sper. 
ments. For example, if an XP f rein 


o; 2 
on some aspects of schedules abl 
forcement resulted finally A pasi 
behavior which can serve 4 7-4 a 


1 
line, the birds could be reuse? whid 
entirely different experimen rrt, i 
required a base line of that 5% gi 5 

The pigeon has very Shis Jee 
acuity and color vision. T in t 
great latitude and variety gede 
kinds of stimuli that can ~~, 
discrimination experiments, at t. 
number of different stimuli a jo" of 
be used within a single &* 
In contrast, the rat’s 
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Vision offers serious difficulty in the 
design of experiments analyzing com- 
Plex processes, 
aoe pigeon comes to the experi- 
el ag a well-tailored response 
oa ly suitable for free operant 
oe of Perimentation. The high 
eS pecking that can be generated 
mea ee result in a dependent 
ioe © which can change over a 
¥ wide range, and which is neces- 


Sarily 
5 more iti i > 
tion. sensitive to manipula 


Tur 
PREPARATION or BIRDS FOR 
AN EXPERIMENT 


birds should be banded as 

.~ “hey are received from the 

Su 

i cunt and their wings clipped along 
ey iti run of feathers so that 

for th nnot fly. They are fed freely 


time a or four days, after which 
is esi € ad lib, weight is taken. This 
ter eted as the normal weight. 


until ies the birds are not fed again 
Cent of i reach approximately 80 per 
take a eir ad lib, weight. This will 
Siven. put one week if no food is 
Svr is t n alternative practice, how- 
ther q © feed 5 grams of grain every 
deprive While this will make the 
ð t ‘on period longer, the disrup- 
Not be € bird's digestive system will 
My p 5o severe, The degree to which 
e a ticular animal's weight must 
Atte ced can be ascertained only by 
Centa, 8 to behavior. A given per- 
of reduction in body weight 
“feg Ot have the same behavioral 
Veight n cach animal. Therefore, the 
“imal should be reduced until the 
Mitho wil] eat out of the magazine 
i Dr at hesitation, If the bird does 
ithin oUt of the open magazine 
a e ~ Minutes after being placed 
aned _bParatus, it should be re- 
Other da loft and not fed for 
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After the bird eats freely and has 
had its daily ration on two separate 
days (15 grams each day, for the 
typical bird), the magazine training 
proper can be started. The task at 
hand at this point is to establish the 
magazine light and sound as the oc- 
casion on which approach to the 
magazine will occur with high prob- 
ability, and to extinguish responses 
to the magazine in the absence of the 
magazine light and sound. To ac- 
complish this the magazine is op- 
erated approximately every 30 sec- 
onds. The bird will approach the 
magazine in the absence of the light, 
and this behavior will soon ex- 
tinguish. At this stage of its training 
the bird should be watched carefully 
to avoid the development of any 
superstitious behavior (3). If any 
superstitious behavior develops, it 
can be eliminated simply by with- 
holding the magazine operation until 
some other behavior is in evidence. 
When the bird moves rapidly toward 
the magazine as soon as it is op- 
erated, seldom approaches it when it 
is not operated, and eats continuously 
throughout the operation, the maga- 
zine training is complete and the 
pecking response can be differ- 
entiated. J 

The pecking response can be differ- 
entiated by any one of three methods. 
In all three methods the key is con- 
nected so that its operation presents 
the magazine via a switching circuit. 
In this way, when the first peck oc- 
curs the discriminative stimulus for 
approaching the magazine will be 
immediately contingent on the re- 

nse. 
a The first method depends on the 
unconditioned level of responding. 
The bird is simply left in the ap- 
paratus with the key connected to 
the magazine. The first key peck 
that occurs will almost result in con- 
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ditioning if the magazine training has 
been effective. 

2. The second method uses a dis- 
crimination already in the bird’s 
repertory. A small grain is scotch- 
taped to the key. The bird pecks at 
the grain and incidentally operates 
the magazine. Where removal of the 
grain disturbs the bird, it can be 
“vanished” by replacing it with pro- 
gressively smaller grains. 

3. The third method is the differ- 
entiation of the response. This is 
done by observing the bird and select- 
ing some behavior which approxi- 
mates the peck. Often the first step 
is opening the magazine when the 
bird is facing the key. The procedure 
from this point is one of alternate 
conditioning and extinction of vari- 
ous responses, which progressively 
approximate key pecking. As soon as 
the bird is facing the key regularly, 
reinforcements are withheld until 
some variation occurs in the behavior 
which is in the direction of the re- 
quired response. If reinforcements 
are withheld too long and the bird 
extinguishes, the process is begun 
again. 

It is very important that the 
operation of the magazine be im- 
mediately contingent on the specified 
behavior. If the reaction time of the 
experimenter is too long, the maga- 
zine operation may strengthen other 
behavior than was intended, 

With a small amount of practice 
and a hungry, well magazine-trained 
bird, it should take no more than 
five minutes to “shape up” a pecking 
response. If there is difficulty in 
shaping up the pecking response, the 
bird is probably not hungry enough. 
The hunger of the bird cannot be 
judged from the fact that the bird 
eats readily out of the open maga- 
zine, since this behavior is relatively 
insensitive to changes in the level of 
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deprivation. The frequency of oN 
currence of the kind of response tha 
is being conditioned is a much more 
sensitive indicant, and the percentage 
of body weight reduction tian R 
finally assigned to the bird is a 
determined by looking at the genci 
amount of activity. If the bird T 
inactive, conditioning will be difficu 
and the bird should either be reduce $ 
in weight or habituated to the oR 
paratus. A suitable level of eee: 
tion is more easily determined a j 
an intermittent schedule of reinforc a 
ment is established. The subjects “a 
be equated in terms of level ta iy 
privation by adjusting their ae 
weight so that the rates of zesp j 
under a variable interval schedule 
reinforcement are equal. oW 
The initial conditioning may i 
carried out either in the cage in 
will be used in the experiment o a 
a specially prepared condition rg Fi 
paratus which affords a good V! a 
the bird. Which one is used deP Ht 
on the conditioning procedure No 
the type of experimental a the 


particular advantage is gained oning 


use of an open cage if the conditi one 
is carried out by the “unconditlo” f 
rate” or “grain of corn” metho sedi 
the differentiation procedure aesa 
however, an open cage is neca 
unless the experimental tagn f f 
window which will allow a cier eve 
of the bird when the cage 15 # exp”, 
as high as or higher than the rious”) 
menter. The birds will be 5°" ook 
disturbed if the experimente ei 
down on them. jg CMG, 

If the pecking response ome Hal 
tioned by differentiation, 5 eel m 
culty may result from the & eck 7 
conditioning of unnature us p 

z titio t 

topographies or superstiti pe 
havior. This is not likely oa is, 
case where the condition” ker”? 
complished by the use ©. 


? 


| 
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rain or the unconditioned rate of 
ein Where an unusual topog- 
cane oes occur, several sessions of 
ata reinforcement in the ex- 
Peale se cage will almost always 
raphy, a uniform, natural topog- 
tea ngih of an experimental ses- 
R imited only by the number 
total Onesie | that are given. The 
A mt of food that is given is 

a x the bird’s weight will be 
Hes fee the next day. If the bird 
the expe Teceive enough food during 
te cs Sage to bring its weight up 
mal ied ue determined as the nor- 

ight, the difference is fed at 
üd If the bird 
ena h, the number of rein- 
e reduced given each session must 
Will usual, About 60 reinforcements 
bird if ally maintain the weight of a 
Brain San, 3-second presentation of 

nes a reinforcement. 


Tur 
1E DESIGN or EXPERIMENTS 


reat no rules for the design 
ther th ‘ments on the free operant 
aha ad of accepted scientific 
e > intermittent reinforcement 
ree operant, however, allows 
aroun q periments to be designed 
Schedule ase lines generated by a 
xample of reinforcement. Two 
mS will clarify how the inter- 
Upplie reinforcement of a response 
alterati, a base line for judging the 
Derim OD Of behavior due to an ex- 
ental manipulation. 


moy 
pe of Reinforcement—the effect 
Variations in the size of a rein- 


pa cement on the tendency to be- 
ave, 


‘nt a Pigeon is trained on a variable- 
Whip èl schedule of reinforcement 
eae a constant rate of 
edule An arithmetic-interval 

of reinforcement produces a 


273 


constant rate of response after ap- 
proximately 15 hours of training. In 
the middle of an experimental period 
the amount of reinforcement is either 
decreased or increased. In this way 
the effect of the independent variable 
on the behavior is uncontaminated 
by any passage of time or handling of 
the animal. The experiment is then 
continued until the behavior is stable 
under the new procedure, and the re- 
versibility of the process is checked 
by returning to the original amount 
of reinforcement. If it is found that 
the process is not reversible, the 
procedure of alternating the amount 
of reinforcement is continued in some 
counterbalanced order. This allows 
an analysis of the dynamic effect of 
changes in the amount of food in each 
reinforcement. If the behavior under 
different amounts of reinforcement is 
reversible, the procedure is repeated a 
sufficient number of times to estab- 
lish its significance. The number of 
reversals that are needed depends 
upon the size of the effect and the 
lawfulness of the change in the be- 
havior from one amount of reinforce- 
ment to another. The parameter is 
explored over the complete range in a 
single animal; and the experiment is 
repeated upon a sufficient number of 
animals to convince the experimenter 
that the effects of the manipulation 
are large in respect to the variation 
due to individual differences. Rela- 
tively few animals are necessary if 
the records show that the dependent 
variable changes in the same way 
from subject to subject, and differs 
only in terms of a constant, such as 
over-all level of responding. Suffi- 
cient control is possible for use of 
groups as small as two animals, al- 
though a group of three is more 
efficient statistically. Further refine- 
ment of the experiment is necessary 
if the subjects differ in the dependent 
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variable in both the constant effect 
and the nature of the change. 


Discrimination 


The development of a discrimina- 
tion between two colors will serve as 
another example of the use of an 
intermittent schedule of reinforce- 
ment asa base line. After the pecking 
response is differentiated, the bird is 
given several sessions of continuous 
reinforcement and the color of the 
light changes after each reinforce- 
ment. Reinforcement then occurs 
equally in the presence of the two 
colors on a variable-interval schedule 
of reinforcement, and it is not pre- 
dictable whether the color will re- 
main the same or change after each 
reinforcement. Separate recorders 
operating in tandem record the be- 
havior under the two colors. When 
the rate of response under the two 
colors is the same, reinforcements are 
discontinued in the presence of one of 
the colors. The intervals of the 
presentation of the color, however, 
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remain defined by the previous m 
inforcement schedule. As the rate 4 
response in the presence of the E 
reinforced color (Sê) declines, ; 
rate under the reinforced color ( K 
does not change. It provides a e 
line for judging the effects of va 
ables such as level of asp E 
Despite the alternation of the al 
inforced and nonreinforced stim ly 
the decline in rate in Sê is ot 
orderly. Moreover, after two or t ne 
hours of training the rate unde ad 
nonreinforced color will be less aa 
1/100 the rate under the ani 
color. Such an analysis of gee 
tion problems permits the ie 
menter to determine over very $ #6 
intervals of time the tendencii h 
ehave in the presence Ol, 
m The use Si an intermittens 
line for the analysis of the develop 
ment of stimulus control sici 
extended to complex processes, ilar 
as concept formation, with S$ 
advantages. 
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EXPERIMENTAL STUDIES OF SMALL GROUPS! 
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In the past few years the study of 
smal] groups as an area of experimen- 
ation has been attracting the interest 
= an increasing number of social 
— sti; A body of literature has 
7 en accumulating, upon which it is 

£ purpose of this paper to report.? 

he field of small-group analysis is 
a defined as the study of persons 
ih ace-to-face relationships. A group 
ust be small enough to provide the 
Hesbility of intragroup communica- 
Seay So that each member, after a 
ed meeting, may report impres- 
oa thoughts about every other 
stud; Per if so required. Many of the 
les involve the direct observation 

re artificially formed groups in the 
oe of solving problems pre- 
trols by an experimenter under con- 
mk laboratory conditions. It 
Pür es no difference for definitional 
Mee whether members are ac- 
See ad Prior to the meeting of the 
Brim’ but naturally this factor is of 
Sip, © COncern in experimental de- 

8n, 

of Priority for inclusion in this review 
Rive, perimental studies has been 
1 to controlled laboratory inves- 


1 . 
this puting the stages in the preparation of 
S ene the writer was a research assistant 
Var aboratory of Social Relations, Har- 
Soci 1 g yeraity, and recipient of a Canadian 
wi cience Research Council fellowship. 
. L Shes to thank Drs. R. F. Bales and 
Ment, olomon for their help and encourage- 


2 
tion bough the great bulk of experimenta- 
this aN been done only recently, nevertheless 
Bo Dee Covers a fifty-year period of small- 
an arg esearch. The first publication date of 
Studies È included in this survey is 1902 while 


the ear ce reported up to January of 


tigations rather than descriptive field 
reports of groups in which there has 
been little attempt to define pre- 
cisely the variables, both dependent 
and independent, or to seek relation- 
ships between two or more observed 
behavioral indices. Since the major 
purpose of this review is to evaluate 
the present state of empirical knowl- 
edge in the field of small group study, 
those articles in which emphasis is 
primarily theoretical or interpretive 
have been eliminated. Thus, the work 
of early thinkers such as Cooley, 
Elliot, Follett, LeBon, Mead, Sim- 
mel, Sumner, etc., who are impor- 
tant for their many shrewd insights 
and hypotheses about groups, is not 
dealt with directly but only indi- 
rectly in so far as it has stimulated 
and proven to be amenable to ex- 
perimental investigation. Similarly, 
recent systematic treatments of small 
group phenomena such as those given 
by Bales, Bion, Homans, Moreno, 
Newcomb, Redl, Whyte, etc., and 
review articles, for example those by 
Gibb, Platts, and Miller (57), Shils 
(143, pp. 40-52), and Swanson (157), 
have little place in a paper of this 
kind. 

Another criterion influential in de- 
termining the selection of articles is 
implicit in the definition of the field 
of small-group analysis previously 
stated. That is, for definitional rea- 
sons, the work of F. H. Allport, 
Sengupta, Sinha, Weston, English, 
Farnsworth, etc. is not considered 
here. Their work falls under the 
general heading of ‘‘social facilita- 
tion” since they were particularly 
concerned with the way in which the 
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mere physical presence of others acts 
as a stimulant on individual activity, 
eliminating for the most part inter- 
personal communication. For similar 
reasons many studies of the effect of 
spectators or auditors, and of rivalry 
and competition in human and ani- 
mal subjects are excluded. Thus, 
studies which provide the possibility 
of intragroup communication form 
the core of the field of small-group 
research. 

The studies of small groups here 
reviewed are classified in terms of the 
independent variables specified for in- 
vestigation. The general plan of this 
survey is to subsume the investiga- 
tions under’ five topical headings. 
These headings are as follows: (a) 
studies designed to contrast and 
compare behavior of groups and indi- 
viduals, (b) studies which involve the 
manipulation of social structure vari- 
ables important to group functioning 
such as authority relationships, (c) 
studies of the effect of cultural vari- 
ables, that is, the sharing of values 
and goals in a group, (d) studies in- 
volving the manipulation of situa- 
tional conditions such as group task, 
size of group, communication net- 
works, etc., and (e) studies of per- 


sonality variables affecting group 
behavior. 


BEHAVIOR OF GROUPS AND 
INDIVIDUALS 


‘ Many experiments have been de- 
signed to determine whether persons 
working cooperatively in groups are 
more efficient at problem-solving 
than persons working without inter- 
action or in competitive, individually- 
oriented circumstances. The depend- 
ent variable in the typical experi- 
ment under this heading is a produc- 
tivity index, such as number of 
mathematical problems solved or ac- 
curacy of judgment. This was the 
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main concern of the early experi- 
mentalists, but interest has waned 
with present emphasis on processes 
in small groups. 


Efficacy of Group Performance versus 
Individual Performance 


Problems with specified criteria of 
evaluation. Group discussion seems 
to have an effect on individual be- 
havior in a wide range of activitei 
and this effect is generally evaluate 
as desirable by the experimenta 
Münsterberg (120) found that Da 
vidual judgments of the number a 
dots on cards were more correct @ if 
group discussion than before. Gro 
performance has also been foun 3 
be more efficacious than individu? 
performance for word-building an 
of letters by Watson (163); for nU 
bers of arithmetic problems bosses 
solved by Shaw (141), Barton Oe 
and Klugman (90); for memory 32); 
word construction by Radu ( nts 
for accuracy of judgment of eve 3 
by Klugman (91); and for accuracy g 
judgment of events in a legal $! 
tion by Dashiell (37). . 5 deal 

All of these laboratory studies fot 
with a simple type of problem io 
which there are definite critertê 
evaluate performance. However red 
same results have been obta ‘of 
using more complex situations, ‘ine 
example, Lorenz (102) studien guc 
effect of the work group 08 i ound 
tivity in a shoe factory ame ofa 


k : jenc 

an increase in output cie H ov% 
worker in a cooperating 81° f 

his output when isolated. hif 


Granting that group mer divs, 
has a powerful effect upor = whit, 
uals, still the conditions unde"  oid* 
such an empirical gemesi a 4 
must be explicitly stated: | inst? 
ample, Burtt (28) repeated “M pitty 
berg’s experiment and ae re 
confirmation for the resu 
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ously drawn. Such contradictory 
findings can only be resolved by 
carefully designed experiments in 
which variables and conditions are 
explicitly and clearly specified. 

Marston (110), criticizing Dashi- 
ell’s experiment for lack of specifica- 
tion, showed that a single trained in- 
dividual may be a more successful 
finder of facts than a number of un- 
trained jurors, this superiority vary- 
ing with the specific kind of fact 
finding in which he has been trained. 

Iso, the knowledge an individual 
may have of how others’ opinions in 

IS group differ from his own is a 
Condition which greatly influences 
the effective role of argument and 
Persuasion according to Jenness (83). 

1S study was designed to qualify the 
Conclusion drawn by Münsterberg 
that “individual judgments are more 
Correct after group discussion than 

efore.”” Münsterberg had always 
arranged it so that the subjects in his 
€xperiment knew exactly what the 
Others’ judgments were before group 

Iscussion began. 

Other authors, Gordon (59, 60) 
and Stroop (155), point out that in 
Many of the studies in this area, for 
€xample Watson’s study, the results 
Would have been little altered if each 
Person had worked separately and 

eir products combined statistically. 

at is, when subjects made inde- 
Pendent judgments of weights and 
€se were artificially combined into 
Statistical aggregates, the composite 
Judgments increased in correctness 
With increased size of the aggregate. 

Sordon’s criticisms refer to tasks 
Which merely require the addition 

individual contributions. Thus, 
Sroup” thinking is superior to that 
a an individual just by the fact that 
he thinking of a number of individ- 

als is pooled. Under such conditions, 
S was pointed out by Marston, a 
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particular individual working alone 
may be superior to a group and would 
be impeded through group discussion 
with inferior persons. However, 
when a task is used which involves a 
number of logical steps, all of which 
must be in a correct order to find the 
right answer, such as in Shaw’s study, 
group discussion may have real ad- 
vantages over individual endeavor. 
The advantages seem to be due to the 
rejection of incorrect suggestions, the 
checking of errors in the group, and 
the increment in the range of sugges- 
tions and original ideas. 

Other versions of the same type of 
study may be found. Deutsch (39) 
essentially induced an attitude of 
mind in his investigation of coopera- 
tion and competition similar to that 
created in the foregoing studies. The 
students of the cooperative groups 
received final grades that depended 
upon the solutions to puzzle and hu- 
man relations problems which their 
group as a group submitted. In the 
competitive groups the final grade 
was determined by how much each 
individual contributed to the solution. 
The findings indicated that greater 
productivity occurs when the mem- 
bers of a group are organized in terms 
of cooperative activities rather than 
competitive ones. Evidence support- 
ing this conclusion has been reported 
by Mintz (116), Stendler, Damrin, 
and Haines (151), and Maller (105). 
Maller concluded that cooperation 
with an organized team resulted in 
greater efficiency than work for the 
self, while cooperation with an arbi- 
trary group, chosen by the examiner, 
resulted in lower efficiency. Efficiency 
was measured by the speed with 
which simple additions were done by 
school children. 

Problems with unspecified criteria 
of evaluation. Group discussion has 
been shown to have an important 
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influence on individual behavior even 
where performance can be judged, 
only arbitrarily, as more correct, 
faster, or more effective. Bechterew 
and de Lange (18) gave subjects 
moral conflict situations to decide 
upon and found that after group dis- 
cussion individual solutions were 
more inclusive of the many relevant 
facts in the case as well as more 
similar to each other. 

Sherif (142), using the autokinetic 
phenomenon, had subjects, while 
working alone, make successive judg- 
ments of the extent of the apparent 
movement of a light. Under these 
conditions each subject developed a 
range within which he made his 
estimates. These subjects, when 
subsequently put in groups of two 
and three, gradually came to make 
their judgments within a restricted 
range, characteristic of the group. 
When, however, subjects began by 
making judgments together, they 
kept their group norms while later 
making judgments alone. Sherif uses 
this experiment as the prototype by 
which group norms, attitudes, and 
values are established. Propagation 
of similar type experiments has oc- 
curred (24, 64, 140). 

These latter studies, although not 
posed in efficiency termsas the former 
experiments, are likewise designed to 
prove that a group situation, vaguely 
defined, does indeed affect individual 
performance. Such studies charac- 
teristically minimize the group dis- 
cussion process itself , the analysis of 


which is the core of small-group re- 
search at present. 


Efficacy of the Lecture Method versus 
the Group Discussion Method 


Essentially the same question is 
being investigated in the work aimed 
at proving that group discussion has 
more powerful effects upon individual 
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behavior than the traditional lecture 
method. In the actual teaching of a 
college subject by the lecture and 
class discussion methods, Jones (87) 
found that students scored higher on 
immediate and delayed tests for 
reproduction in the discussion groun 
This result was substantiated omy 
for delayed recall by Bane (9), we 
ever, and Spence (148), working 
graduate students, found just ee 
reverse result to that of Jones. 3) 
cently Husband (79) and Asch ( 
have reported that the lecture met one 
is more efficient in teaching than th 
method of small section meet 
when final grades are used as B 
measure of achievement. Hower 
Asch drew just the opposite conc a 
sion, using measures of change 7 
social and emotional adjustment ¢ 
criteria. 

Many of these contradictory © 
clusions are no doubt the result 
poorly specified and poorly contre ie 
experimental variables as well ag ae 
lack of uniformity in the operalio’. 
meaning of “efficiency.” The cora 
tions under which group discuss ye 
are found to be superior tO ok i 
methods ought to be explicitly st# me 

Other experiments have been c he 
ducted in a variety of situations: a 
results are unequivocal in the stu 
of food habits by Lewin (95), Radke 
(65), Willerman (166), and oust, 
and Klisurich (131). More 3 and 
wives changed their behav!0 0048 
attitudes about various types ° i 
after participating in a ee 
cussion than after hearing a 
concerning these foods. In the any 
situation individuals resist d 
thing that might have mae) ard 
depart from old group &°" A 
which they had internalize 
group discussion, hoeven, ou 
was facilitated since N° pus 
standards had evolved. 


y cone 
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resistance which was due to the rela- 
tion between the individual and the 
group standard was eliminated. 

In addition, group discussion has 
been found to be effective in changing 
a wide range of behavior patterns. 
Prejudicial attitudes have been 
changed (99, 109), hostile attitudes 
lost (20, 86), community problems 
Solved (80, 98), alcoholics have been 
Cured (5), neurotic disabilities al- 
leviated (22, 89), emotionally dis- 
turbed children helped (21), produc- 
tivity raised (35, 81), roles and 
Status changed (125), frustration in- 
duced most successfully (97), and 
disabilities accepted (41). We need 
Not be further persuaded that group 
discussion processes have an effect on 
individual performance even though 
there is a selective process occurring 
in the reporting of studies. This proof 
has only opened up new and trouble- 
Some problems concerning the mecha- 
nisms by which this influence is 
achieved and the conditions under 
Which such an empirical observation 

olds, 

In the food-habit studies, for ex- 
ample, there were certain conditions 
Which, needless to say, determined 

Ne results. In these discussion 
Sroups there was no question who the 
iar leader was, and he func- 
= in that role from beginning to 

- Furthermore, there was no 
question about the objective of the 
ae discussion. It was designed 
ss change the food habits of the 
Pal These are but two of the 
th Sible factors which conditioned 

e results. 
side any of the other studies lose con- 
h AE persuasive powers by failure 
gee use of a control group design. 
whee’ the experimental variable, 
sign ely defined as “group discus- 
ead, has included groups with 

ers or without, groups of various 
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sizes, meeting over different periods 
of time, some with opportunity for 
feedback and self-evaluation, some 
permissive and others directive, 
groups with different purposes and 
with all types of participants, from 
children to neurotics. Finally, the re- 
sults of these studies have not been as 
cumulative as might be expected 
since the problems set for investiga- 
tion tend to be structured in a 
polemical way. 


SOCIAL STRUCTURE VARIABLES 


In this section, experiments are re- 
ported which attempt to make ex- 
plicit the effects of one set of vari- 
ables, variables which were uncon- 
trolled and for the most part un- 
recognized in the previous section. 
More specifically, different types of 
authority relationships external to 
the group are investigated in terms of 
the effects these have on group pro- 
ductivity, shared attitudes in a 
group, therapeutic gains, group in- 
tegration, amount of communication, 
etc. 


Diffuse Authority Relationships: 
Studies in Attitude Change 


In the process of interaction, group 
members develop norms, attitudes, 
and motives which they hold in com- 
mon, according to Whyte (165). 
These norms may or may not be in 
accord with the norms of persons in 
authority positions. The following 
studies indicate the consequences on 
small-group behavior of two status 
levels holding concordant or diver- 
gent norms, goals, and interests about 
a common subject. 

The pioneer studies in industry by 
Mayo (111), Roethlisberger and Dick- 
son (135), and Whitehead (164) of 
two small groups of factory workers 
indicated that when strong loyalties 
exist between workers and manage- 
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ment, productivity is high but when 
negative sentiments prevail, the 
workers develop an elaborate in- 
formal system of rules and sanctions 
such that output is actually re- 
stricted. Here loyalties toward 
management were established by the 
workers by virtue of their selection 
for special participation in the stud- 
ies, and of management’s policy not 
only to consult these special workers 
before any change was introduced 
into the work routine but also to 
allow the workers to participate in 
the designing of the new job. Nega- 
tive sentiments were engendered as 
the result of management’s disregard 
of the workers in policy making. 

Similar results have been reported 
to point up the advantages of co- 
Operative action on the part of 
management with workers (2; 14, p. 
25; 51, 52, 108, 109). In addition, 
resistance of piecework employees to 
changes in their work methods and 
jobs prescribed by management was 
found by Coch and French (35) to be 
inversely related to the amount of 
joint decision-making granted to 
workers by management. With 
active participation, the workers de- 
veloped task goals among themselves 
and with management and overcame 
their resentment against authority so 
that successful job change was pos- 
sible. Maier (104) showed further 
that a leader skilled in conference 
procedure and possessing exceptional 
ability in solving technical problems 
could conduct a discussion so as to 
obtain not only group acceptance of 
his ideas but also to obtain a quality 
of problem-solving that surpassed 
that of a group working with a less 
skilled leader and/or without techni- 
cal competence. 

This result has been found not only 
in industrial settings. McCandless 
(113), working within a training 
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school setting with high-grade, men- 
tally deficient children and piel 
linquents, wanted to decrease 2 
social acceptability of the donin es 
ing type of leader in the informal pei 
groups. He found that the relat 
ship between dominance and popi i 
ity was high in cottages directe a 
adult supervisors, but that this oa 
tionship decreased as the boys the ‘A 
selves were allowed to participan is 
supervision and policy making. + a 
ton and Heintz (130) found p : 
“participatory” leadership as ie 
posed to “supervisory” leaders 
was more effective in changing # p 
tudes toward presidential noming 
in producing group agreement, ang 
in making the task more interes 
among college students. 


Specific Authority Relationships" 
Studies in Leadership Style 


The studies reported in the pre 
vious subsection were phrase f 
terms of changing attitudes of ar y 
members in order to affect some 0%; a 
desirable goal. The following st¥ 
have to do with leadership, “ace 
which can be manipulated to 1? 
different types of specific au 
relationships in order to stu iot: 
effects on other small-group beha pitt: 

The very famous Lewin, wee 
and White (96, 100, 101) st isse 
autocratic, democratic aad nt &% 
faire leadership is an excel ne tal 
ample of this type of exper" def 
manipulation. The autocratic ique”! 
determined all policies, tec’ i pis 
and activities. He maintain” som 
autonomy by remaining 210°’ cept 
active group participation 7 
when demonstrating to tHe a m 
members what they were t° ups a 
the democratically led gro grou? 
policies were determined 
discussion with the leader 


cakin€ ir € 
< iss' 
active role. In the la 
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groups, the leader took no active 
part, the group having complete 
freedom for group or individual de- 
Cision. 

The leaders, by virtue of their own 
behavior toward the groups, induced 
response patterns not dissimilar to 
the results obtained with industrial 
workers. The autocratic leaders 
Provoked hostile behavior among the 
boys (cf. Mayo and Lombard [112] 
in the next section) or apathetic 
behavior (cf. Mayo [111]). The 
laissez-faire leaders created inter- 
Personal friendliness among the group 
members but dissatisfaction with the 
task was high for these groups. The 
democratic leaders were preferred in 
a popularity rating. Their groups 
Were task oriented, well satisfied with 
their achievements, and highly in- 
tegrated. In terms of quantitative 
Work output, the submissive autoc- 
Tacies surpassed the other groups. 

owever, the products of the demo- 
Cratic clubs are reported to have been 
qualitatively best because of “the 
Close attention given to every detail.” 
: Nevertheless, the proselytizing of a 
aith in democratic leadership is not 
the scientific aim of small-group 
Study as here defined. The scientific 
alm is rather to delimit the conditions 
social, cultural, psychological, and 
Situational—under which this em- 
Real relationship holds. For ex- 
fae would the results be confirmed 
aa an authoritarian organization like 

io army? Only with careful defini- 
ene results contribute to the 
study. ive growth of small-group 

Thelen and Withall (159) have 
eg a contribution to this aim by 
cep ating the differences in per- 

pons by group members under 

À lous styles of leadership and con- 
ay the extent to which leaders 
indeed induce desired experi- 
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mental conditions. They found that 
gross structural characterizations of 
leadership styles by persons possess- 
ing very different bases for evaluation 
(these bases were labelled objective- 
behavioral, projective-attitudinal, 
subjective-internal) were in sub- 
stantial agreement. Heyns (72) ob- 
served the effects on participant 
behavior of discussion leaders who 
manifested an active and positive 
relationship to their groups as con- 
trasted with leaders who had es- 
sentially negative attitudes. The 
most notable result was the greater in- 
cidence of supportive and cumulative 
contributions among members in the 
positively led groups and of opposing 
contributions in negatively led groups. 
Also there was greater acceptance of 
opposing behavior in the negatively 
led groups such that opposers re- 
ceived high popularity ratings and 
were the most highly satisfied with 
the decision. 

Other studies of leadership style in 
small discussion groups have been 
conducted in an educational setting 
with the purpose of improving teach- 
ing methods. The results at present 
seem to be inconsistent. Wispé (167) 
used two styles of teaching in dis- 
cussion groups at the college level. 
He found no differences in final ex- 
amination marks between students 
in directively led groups and students 
in permissively led groups. However, 
students preferred the former. On 
the other hand, Allport (1) reported 
results to indicate that students pre- 
ferred informal, permissive, and 
friendly discussion groups, as did 
Gross (62), who also found significant 
gains in insight on a self-insight scale 
administered before and after the 
group meetings. Evans (42) con- 
cluded that directive leadership in 
therapy groups is more efficacious 
than nondirective leadership, using 
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therapeutic gains, member prefer- 
ence, and attendance records for the 
basis of this conclusion. On the other 
hand, Faw (43) found that the non- 
directive approach was preferred by 
students, that it induced high student 
participation and better performance 
on examinations. Bovard (25, 26) 
showed that affectivity was higher 
between members in  ‘‘group- 
centered” groups and members were 
more susceptible to opinion changes 
than in ‘“‘leader-centered’” groups. 
The advantages of ‘‘group-centered”’ 
groups in school learning have been 
pointed out by Flanders (46) and 
Perkins (126). Rehage (133), how- 
ever, obtained results which did not 
warrant claims of superiority for one 
method over another. 

Put in efficiency terms these results 
are confusing. (The same contradic- 
tory conclusions were encountered in 
the polemical studies of the efficacy 
of the lecture method versus the 
group discussion method.) Like many 
evaluative studies, the conditions 
under which advantages are greater 
for one type of leadership style than 
for another are for the most part 
poorly stated. The experimental re- 
sults of these studies stand as 
particular findings, not unified into a 
conceptual scheme of problems and 
concepts of social relationships, and 
incapable of such unification because 
there is lack of systematic study of 
the effects of independent variables. 

Recent empirical and theoretical 
writing (6, 7) about small-group be- 
havior has tended to regard the small 
group as a dynamic system of action, 
which ebbs and flows between in- 
strumental-adaptive activity as task 
problems are being solved, and ex- 
pressive-integrative activity as socio- 
emotional problems among the mem- 
bers are attended to. That is, over 
and above the common norms and 


MARY E. ROSEBOROUGH 


attitudes which are built up 1m the 
group, there are equilibrium pre 
erties of the small group itself such 
that imbalances of activity in certain 
areas have repercussions 1n other 
areas of activity. 

Evidence for such a view has oe 
presented by Sterling and Rosentha 
(152). They found that leaders 
followers change with different a 
of group process, the same er 
usually coming to the fore as er 
phases of the group recur. °° a 
and Strodtbeck (7) present eviden 
to support the notion of phases A 
group problem-solving. Under 7 s 
tain conditions there are subper! B 
within the total period, in which m 
teraction changes its character z 
predictable ways as a group pee. a 
from initiation to completion © 
continuous period of interaction. H 
similar view is held by Heyns 
and Plank (127). 

With a “i conceptual sheri 
perhaps questions posed in os 
omous terms, such as directv A 
permissive leadership styles, are he 
formulated most realistically- è 
behavior style of a leader may the 
appropriate for one phase in tive 
sequence of events but maladap ig- 
for another. If a leader rigidly a ot 
tains one behavior pattern an© : the 
sensitized to his functions ™ pen 
various phases of the gori ouP 
something less than maximum con 
satisfaction or efficiency W? 
ceivably ensue. tevelled 

A similar criticism can be a t- 
at many studies of sociometri ip 
terning and composition of 895 ove 
which the assumption is ™ by 
and over again, e grou 
Zeleny (169), that compat! a cie” 
are the most productive oe 
groups. By maximizing in a S g 
sive-integrative dimensions will ip 
group it is assumed that t 
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facto facilitate the solution of in- 
strumental-adaptive problems. If 
workers are given the opportunity to 
express their needs, their productiv- 
ity rates will go up. This type of 
Static, one-sided thinking is not con- 
sistent with the conceptualization of 
a small group as a dynamic system of 
action and has not been supported by 
empirical evidence (136). 

In two remaining studies by 
Thibaut (160) and Kelley (88), the 
experimenter, rather than acting in 
accordance with a specific leadership 
Style, differentially meted out re- 
wards to young boys working in 
teams. In both, a team could re- 
ceive one of four experimental treat- 
Ments: it could consistently receive 
reward throughout the experimental 
Period; it could receive consistently 
no reward; it could receive reward at 
the beginning of the experimental 
Period but by the end be receiving no 
reward; and finally, it could gain in 
reward from the beginning to the end 
of the experiment. 

Thibaut formed groups in such a 
way that at the outset each group had 
approximately half of its sociometric 
choices in its own group and the re- 
Maining half in an opposing team. 

e studied the effect of the experi- 
Menter’s manipulation of rewards 
Upon the proportion of own-group 
choices, Only with consistent reward 
Or no reward, or what Thibaut called 

igh and low status, did the socio- 
Metric attractiveness of one’s own 
team increase. He also found that 
tiat amount of communication ini- 
Fi ed by a group tended to increase 
to the group's position changed 

Ward a lower status and tended to 
aes as the team’s position be- 
Bothy more rewarding. The hy- 

esis presented was that people 
mobi are motivated toward upward 
ility will tend to communicate 
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with those above them in the or- 
ganizational structure. 

Kelley concluded that the most dis- 
ruptive circumstance to intragroup 
friendliness was what he called high 
status (reward) combined with the 
possibility of demotion (withdrawal 
of reward) and low status combined 
with the impossibility of promotion. 
The provision of status security for 
the highs or the addition of the pos- 
sibility of moving upwards in the case 
of the lows led in his groups to the 
maintenance of group solidarity. He 
also found that the very existence of 
status differentials may operate to 
prevent ease of communication. 

This concludes the section on types 
of authority relationships and their 
consequences on small-group be- 
havior. One of the dependent vari- 
ables in these studies is the presence 
of common attitudes, norms, and 
values among group members. In the 
next section, the degree to which a 
culture is shared in a group becomes 
an independent variable which is 
manipulated in order to study its 
effect on other aspects of small-group 
behavior such as problem-solving, 
amount of communication, content 
of discussion, reaction to frustration, 
etc. 


CULTURAL VARIABLES 


The cultural component in small- 
group experiments has been manipu- 
lated in two different ways. First, 
group affiliation has been used as an 
indication of shared values and 
norms on the assumption that these 
are formed and held in common as 
group members interact with one 
another. Group affiliation is a diffi- 
cult variable to use, however, since 
the degree and type of acquaintance- 
ship are often hard to specify. Con- 
sequently, a second method has been 
devised. Groups are formed and in- 
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structions given in such a way as to 
establish group frames of reference 
desired by the experimenter. 

Unfortunately, the strengths of 
one method of variation are the 
weaknesses of the other. The second 
type of variation has advantages in 
that the extent to which norms and 
goals are shared can be precisely 
specified. It has the disadvantage of 
creating experimental situations in 
which group affiliations are arti- 
ficial, goals limited, obligations weak, 
and permanency lacking. The re- 
verse is true of the first type of 
variation. Thus, the study of the 
effect of a common culture has in- 
herent difficulties in an experimental 
setting. 


Group Affiliation 


There are a number of studies 
which investigate the effect of prior 
acquaintanceship and therefore of 
shared values on other small-group 
behavior. In a study by French 
(49, 50) the organized groups were 
composed of teammates from a 
neighborhood house while the un- 
organized groups contained subjects 
who were unknown to each other 
before the experiment. Both groups 
were exposed to experimental con- 
ditions of frustration, produced by 
the attempt to solve objectively in- 
soluble problems, and to conditions 
of fear produced by suffusing their 
locked room with smoke in simula- 
tion of a fire. The results indicate 
that the members of the organized 
groups compared with the unor- 
ganized groups were more inter- 
dependent, had greater we-feeling, 
had greater equality of participation 
among members, had greater motiva- 
tion to complete the problems and 
greater feeling of frustration when 
unable to do so, were more inclined 
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to direct their aggression toward 
other persons in their group, ane 
showed more fear. Using preschoo 
children, Wright (168) studied the 
social behavior of pairs of st 
friends and pairs of weak frien 5 
when subjected to frustrating siha 
tions. The results indicate t i 
strong friends showed more cota 5 
tion and more aggressiveness tha! 
weak friends. tae 

Using two behavioral indice 3 
senteeism and turnover —Mayc © S 
Lombard (112) investigated di a, 
ences in group solidarity between We 
large industrial plants. The factors 
were similar in geographical loca 
technology, and labor force a 
differed in the degree of poe 
group organization on the Wo ay 
level. In the low-turnover fact 
personal bonds, shared norms, al 
stitutive of a primary group, Were v 
established and newly rena In 
workers were easily incorporate these 
the high-turnover factory, tions 
bonds were weak and no sane med 
were enforced as workers perfor one 
their functions independently ° eof 
another. This was especially e 
the new workers who showed an 
large proportion of absence @ b- 
Aa This result has ber r 
stantiated by Fox ne Scott (4 j 
Davis (38) among others. nde 

Strodtbeck (154) studied pus? ney 
wife dyads in three cultures *” res 
attempted to resolve opinion , 
ences. The cultures differe ae 
way the status of women ful P i 
fined, women having a powe! ase 
tion in Navaho society Ki Text 
with men, less powerful in t jalin the 
community, and ieget pot th 
Mormon group. He 10 ; 
differential ability of husban pat 
wives to win decisions 4? ai ent? 
ticipate verbally in the exp 
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Sessions was closely related to the 
definition of the power positions of 
men and women in the larger social 
and cultural organizations. He 
pointed out the further relationship 
between the actual amount of in- 

uence exerted by a person on a 
group decision and his pattern of 
Participation, a result substantiated 
by Staton (149). The most in- 
fluential spouse tended more fre- 
quently to ask questions, carry out 
Opinions and analysis, and make re- 
warding remarks while the less in- 
fluential spouse showed acts of agree- 
ment, disagreement, and aggressive 
acts designed to deflate the other’s 
Status. The wide range of possibilities 
that may be used to influence the 
behavior of another has been de- 
Scribed by Merrill (115), who ob- 
Served mothers and children in a 
Standard play situation. 

Finally, Gyr (66) attempted to 
Obtain descriptions of the cultural 
differences in customary committee 
Procedures by interviewing repre- 
Sentatives from China, South Amer- 
ica, the Near East, and the United 
States. The findings are extremely 
jentätive due to the inadequacy of 

e sample. The greatest differences 
are evident in the attitudes of South 

Mericans and North Americans. 

ere appeared an awareness of 
fader superiority, trustfulness in del- 
“gating authority, and desire to coop- 
‘rate in the United States sample, 
While in the South American sample 

€re was general uncertainty about 
© motives of others. 


Experimental Instruction and Ar- 
rangement 

gra tere are several studies in which 

Breas were formed and instructions 

lop ented in such a way as to create 
or high group affiliation or 


A- 
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cohesiveness. ‘‘Cohesiveness”’ is used 
in these studies as an explanatory 
concept. 

Back (4) used differences in the 
salience of instructions to establish 
low and high cohesive groups. It was 
found that in the highly cohesive 
groups, members not only tried 
harder to reach agreement and to in- 
fluence their partners on controversial 
issues but were somewhat more will- 
ing to accept their partners’ opinions 
than were members of the low co- 
hesive groups. Schachter, Ellertson, 
McBride, and Gregory (139) created 
low and high cohesiveness within 
groups in a similar way in order to 
determine what effect cohesiveness 
had on standards of production. 
There was no indication of any neces- 
sary relationship between cohesive- 
ness and productivity. However, at- 
tempts by the group to influence a 
member to decrease her rate of pro- 
duction was more effective in high 
than in low cohesive groups. Cohe- 
siveness appeared not to be a deter- 
mining variable when the request was 
made to increase output. 

Festinger and Thibaut (45) manip- 
ulated the solidarity dimension by 
the force with which the experimenter 
emphasized in the instructions the 
necessity, first of all, for a task solu- 
tion and, second, for a unanimous 
group decision. The results indicated 
that the volume of communication 
directed toward a group member was 
a function of his holding an extreme 
opinion. The greater the solidarity, 
the greater was the tendency to com- 
municate to persons expressing ex- 
treme opinions and the greater was 
the actual change toward uniformity 
of opinion in the group as a whole. 

Finally, Schachter (138) created 
his degrees of cohesiveness by manip- 
ulating the attractiveness of the 
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activities which the groups mediated. 
That is, students becoming members 
of clubs of their choice constituted 
high cohesive groups while those 
becoming members of clubs which 
they were not interested in joining 
made up the low cohesive groups. 
Using stooges to express deviant 
opinions, he showed that in high co- 
hesive groups, the deviant was more 
strongly rejected on sociometric test- 
ing than he was in low cohesive 
groups. In terms of amount of com- 
munication addressed to the various 
group members, he found that more 
communication was addressed to the 
deviant in highly cohesive groups, 
and that this trend was more pro- 
nounced during the discussion of 
issues vital for the group. 

Thus, group affiliation and the 
sharing of norms and goals by mem- 
bers seem to have behavioral corre- 
lates. Group affiliation and its con- 
comitants were defined independ- 
ently in the former studies, while in 
the latter studies (with the exception 
of Schachter) cohesiveness was in- 
ferentially derived. These latter 
studies failed to create many of the 
characteristics of primary group 
membership. They tended in that 
direction to the extent that the group 
members were influenced in their 
attitudes in the way predicted by the 
experimenter; that is, to the extent 
that the group members accepted the 
definition of the situation and of the 
goals pronounced by the experi- 
menter. The experimental condi- 
tions seemed to achieve an approxi- 
mation which went far in effectively 
changing participant behavior in the 
expected directions such that it ap- 
peared justifiable to include these 
studies in this section. The circular- 
ity in this argument is apparent, and 
a closer examination of the concept 
of solidarity or cohesiveness created 
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by experimental manipulation is Te 
quired. 


SITUATIONAL VARIABLES 


In this section, studies are included 
which are designed to define mo 
precisely the influence of variab a 
which are part of the physical Situp 
tion impinging on a group. Four Py 
variables have been studied: (a) t E 
nature of the task presented to R 
group, (b) the numerical size ds: 
group, (c) the spatial arrangemen E: 
members, and (d) the external 1 
strictions on communication chan 
nels. 


Task Problem 
all- 


Every conclusion made about smê 
group behavior depends upon nit 
instrumental or task problems Ge R 
fronting the group under study. not 
erally the task problem itself 1 
the independent variable but E 
situational condition which 16 7) 
cluded in the interpretation © eci- 
sults, or is disregarded and unsP 
fied. ace 

There are several experiments |, 
tually designed to determine al 
nature of task influences On sino! 
group behavior. Carter and ae 
(31) used three different tasks ical 
tellectual, clerical, and mechani s 
assembly—as situational bre 
which were shown to affect lea ject? 
behavior. In general, the Eim ced 
who took the lead and influ’ task 
their partners in the intellectU@ 


the 
also influenced their partners nic” 
clerical tasks. The mecha” ef” 
assembly task gave only low p ov” 
correlations with the other ae jatoh 
lem-solving situations. I” % owe 
study Carter, Haythorn, an relatio" 
(29), also interested in the 

ship between leadership a ysi! 
task, employed factorial a allg" 
type of analysis used in $™ 
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study, particularly by Cattell (33) in 
his search for general group and 
leadership dimensions. Two major 
factors were revealed—an intellectual 
leadership and a leadership based 
upon manual skills. The conclusion 
to these studies was that leadership 

Is Specific to the situation. However, 
as pointed out by Gibb (56), this does 
Not exclude some degree of generality 
of leadership in similar or related 
Situations. 

Deutsch (40) found that the differ- 
ences in task structure between 
mathematical problems and human 
relations problems determined to a 
Sreat extent the quality of group 
Process. In the solution of the 
mathematical problems, there was 
More individualized effort, less co- 
Ordination of efforts among group 
Members, fewer attempts at com- 
munication, and more communica- 
tion difficulties. The content of the 
human relations problems was more 

value-laden,” which provoked more 
Conflict in the group, that is, block- 
Ing, self-defending, and aggression 
among the members. The previously 
Cited study by Shaw (141) likewise 
revealed major differences in group 
Process contingent on the task pre- 
Sented for solution. 

„Heise and Miller (67) used three 
kinds of tasks: (a) a simple reas- 
Sembling of a list of standard words, 

construction of a sentence, the 
ea of which had been distributed 
an Ong the group members, and (c) 
co Sram formation. Using controlled 
ma munication channels between 
embers (see the subsection on 
©mmunication Patterns) they con- 
ee that the relative efficiency of a 
Upe munication pattern depended 
Wan the kind of problem the group 
Wor, ving to solve. While the net- 
ae Pattern of communication was 

Important condition in the solu- 


el 
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tion of the reassembly and construc- 
tion problems, it had little effect on 
anagram formation. The reassembly 
task was most efficiently solved in 
groups where all members could talk 
and listen to all other members. The 
construction problem, however, was 
solved most efficiently in a group 
which had a man in a central co- 
ordinating position. 

Finally, Bales and Strodtbeck (7) 
found that the sequence of events in 
problem-solving groups varied in 
character with the type of problem 
under consideration. The tasks they 
analyzed ranged in substance from 
group projection sketches of Henry 
and Guetzkow (70) and chess, to 
group decision and planning prob- 
lems with various degrees of reality. 

Thus the problem presented to the 
group has been shown to be a per- 
vasive situational condition which 
affects small-group behavior, vari- 
ously measured by, for example, 
leadership, efficiency, and sequential 
scores. So far, few studies have in- 
vestigated the task problem as an in- 
dependent variable. What results 
are available sound a cautionary note 
for all small-group experimenters to 
specify clearly the problem orienta- 
tion of the groups under investiga- 
tion and interpret results accordingly. 


Size of Group 

Very few experiments have actu- 
ally been designed to discover the 
differences attributable to change in 
group size, despite the very early 
intuitive analysis by Simmel (144) of 
the effect of group size on the socio- 
logical form of the group. Moede 
(118), using the physical pulling 
power of men as his measure of 
effectiveness, found that a four-man 
group was most economical. He 
claimed that the pulling power of the 
average individual of a group de- 
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creased by 10 per cent with each 
additional worker. Marriott's (107) 

. study of a total of 330 various 
sized management-organized working 
groups in two motor-car factories 
demonstrated an inverse relationship 
between output per man and group 
size. 

However, as was pointed out by 
South (147), the efficiency of various 
sized groups depends upon, among 
other things, the type of problem the 
group is attempting to solve. Com- 
paring three-person and six-person 
groups, he concluded that the smaller 
groups are more valuable when the 
problem lends itself to immediate 
formation of solution while the large 
groups perform more efficiently 
when the problem requires that wrong 
hypotheses be promptly rejected. 
The other factor he specifically in- 
vestigated as affecting efficiency was 
the sex composition of groups. He 
concluded that mixed groups are less 
efficient. However no systematic 
treatment has been given to this 
variable even though most experi- 
menters make implicit assumptions 
about its effect by purposely studying 
either all male or all female groups. 

More recent investigations have 
not been framed in productivity 
terms but in terms of the effect of 
size on social structure. Hemphill 
(69) concluded that within the limits 
imposed by his methodology, the size 
of the group is a variable which to 
some degree conditions leader be- 
havior. As the group becomes larger, 
demands upon the leader’s role be- 
come greater and more numerous, 
and tolerance for leader-centered 
direction of group activities becomes 
greater. Bass and Norton (12) con- 
cluded that the relative stratification 
in a group, measured by the mean 
and variance of leadership ratings 
made by observers of participants, 
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tended to increase with increases in 
discussion group size. Essentially the 
same result has been found by Bales, 
Strodtbeck, Mills, and Roseborough 
(8), who have reported that t 7 
difference in total amount of pei 
ticipation between the most talka i 
person and the least talkative pee 
in a group increases as the group s! 
increases from three to ten men. 
There is need for further specification 
of the effect of this important situa 
tional condition on the behavior 2 
small groups and greater sensitivity 
to its influences. 
Spatial Position 4 
Working on the assumption thani 
person will be more likely to inter a 
with another if he is in a good po 
tion to see what the other is doine ai 
well as hear him, Steinzor (150) 
vestigated the spatial factor 1n a 
to-face discussion groups. „He ate 
that the degree of interaction a™ ont 
the members sitting more nearly e} 
posite from one another in a © ae 
differs significantly from that ae 
pected by chance. As an ecolog! a 
factor, spatial position is not ica- 
related to networks of communa 
tion, to be discussed in the next tele 
tion, or to propinquity as 2 | pe 
miner of friendship patterns 7 
community at large (44). 


Communication Patterns aM 


‘i 0 
A situational variable belt erô 
vestigated by a team of resea js the 
headed by Bavelas (15, 16, 17) tand” 
communication network. Ther the 
ard situation used is one in wht em 
communication paths betwee” iad $0 
bers of the group are con at 
that the effect of predeterm? ani Ba 
terns of communication | K ually 
studied. Communication Sar 
in written form. The stant KS o 
presented to the group consis 
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simple collection of information, each 
member contributing some com- 
ponents to the correct solution. The 
task as a conditional factor in the 
interpretation of the results has been 
studied by Heise and Miller (67). 
(See the subsection on Task Prob- 
lem.) 

Leavitt (92), using four com- 
Munication patterns—circle, chain, 
Y, and wheel formations—found that 
the circle and wheel patterns pro- 
duced the most contrasting results. 

sing, as measures of effect, records 
of speed, errors, and number of mes- 
Sage units in the solution of the prob- 
lem, as well as postmeeting question- 
Naires, it was found that the circle 
Pattern produced the most active, 
erratic, unorganized, leaderless but 
Satisfied group. On the other hand, 
the wheel pattern was least erratic, 
Tequired relatively few messages to 
Solve the task, was organized with a 
definite leader, but was less satisfying 
to most of its members. The member 
in the central position in the com- 
munication network became the 
leader and he was more satisfied with 

is job than were the occupants of 
Peripheral positions. The various 
pommunication networks did not, 
owever, differ significantly in the 
average time taken to solve the prob- 
em. Similar results were obtained by 
Smith (146, p. 197), who used the 
Same communication patterns. In 
addition he found that the circle 
Pattern permitted the members to 
adapt more readily to a change which 
€quired the relearning of certain 
Parts of the task and which upset a 
Previously established learning set. 
is eise and Miller (67), using net- 

Orks of telephone channels, varied 

€ intelligibility of messages by 
a anipulating the relative intensities 
T Speech and of extraneous noise. 

€y found that by exposing a group 
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to such unfavorable intelligibility 
conditions the differences in the rela- 
tive efficiency of different networks 
can be exaggerated. 

Again using the Bavelas technique, 
Leavitt and Mueller (93) showed that 
a two-way communication circuit 
between the sender of information 
and the receiver or executor of in- 
formation, a condition which they 
called “feedback,” increased the ac- 
curacy with which information was 
transmitted as well as increased the 
confidence of the receiver and sender 
in what they had accomplished. Al- 
though the condition of no feedback 
was less time consuming, it en- 
gendered hostility in the receiver and 
doubt in the sender. 

The experimental situation in- 
vestigated by this group of workers 
is considerably more restricted than 
most group situations studied in the 
laboratory. The differences between 
communication networks are maxi- 
mized while it is assumed that other 
antecedent conditions—social struc- 
tural, cultural, personality, and situa- 
tional—are for the most part held 
constant. The development of a 
common culture between members is 
minimized by the nature of the 
standard situation and by the nature 
of the task which involves merely 
the collection of information. Any 
conclusions drawn from these studies 
must be in terms of the carefully 
controlled conditions under which 
the groups must work. This is a 
powerful experimental method if pre- 
cision is not achieved at the expense 
of too little applicability. 

Communication patterns have also 
been studied in free discussion situa- 
tions by Bales, Strodtbeck, Mills, 
and Roseborough (8). Certain av- 
erage empirical tendencies have been 
found. For example, he who initiates 
most action will receive most and will 
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address more of his remarks to the 
group as a whole than to specific in- 
dividuals, etc. Therefore, even though 
the communication pattern in a free 
discussion group is uncontrolled at 
the beginning, there is a tendency for 
a pattern to be formed in the course 
of the group meeting such that cer- 
tain channels have a higher probabil- 
ity of use than others. Thus the re- 
sults about communication patterns 
derived from this treatment and the 
paradigm of Bavelas et al. seem 
capable of generalization. 


PERSONALITY VARIABLES 


The investigations included under 
the heading of “Personality Vari- 
ables” are more often than not cor- 
relational studies which relate per- 
sonality factors such as attitudes, 
needs, abilities, dominance, mas- 
culinity, talkativeness, etc. to meas- 
ures of leadership in a group, inter- 
action patterns, clique membership, 
and social status. The aim has been 
to study the internal dynamics of 
group behavior or some of the en- 
dogenous elements in the group 
deriving from the personal charac- 
teristics of the members and their 
roles within the group. 

While previous investigations have 
studied the consequences of inde- 
pendent variables on the group asa 
whole or on problem solving in gen- 
eral, these studies focus rather on 
more microscopic effects, Personal 
material about members is used both 
for independent variation and for the 
measurement of effect. This double- 
barrelled interest in personality fac- 
tors has tended to foster the disregard 
of the other factors which influence 
behavior in groups, such as social 
structure, culture, and situation. 
This neglect of other Conditions in the 
design of experiments has led to faulty 
predictions and to overgeneralization, 
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The majority of the studies have to 
do with leadership behavior witii 
groups. The previous S 
leadership were classified under the 
social structure heading since these 
concerned authority positions €x- 
ternal to the small group. 


Studies of Leadership Behavior 


Interest in the problem of leader- 
ship has been keen for years. yo 
there are excellent reviews of "i 
literature available (68, 82, 153) m 
since the main concern here is y 
small-group research, a great bulk o! 
the material will not be mentioned. 

One of the oldest polemics in a 
area of study is whether personality 
qualities are the pervasive factors ! 
the determination of leadership, qu@ 
ities which some people have a 
other people have not, or aves 
leadership is situationally bgt 
mined. There is much evidence ; 
the former view. Bell and Kae 
(19) attempted to determine a 
tent to which individuals mantat 
consistent leadership status 1n ‘ 
series of informal discussion gont 
made up of different members. At i 
end of each session, the members 
each group were asked to nomina 
a discussion leader for a hypotheti 
second meeting. On the basis Pi 
these results, the writers conc a 
that leadership status was highly nge 
sistent despite the situational cha í 
involved. Of course this finding 5 
relative to the other conditions si 
erating in this study such as the $% 
of groups, the type of task; 
manency of group, pope” it 
sample, etc., as has been pointe n° 
before. However, the same „ated 
sistency between leadership as "ê in 
in one situation and as ra atal 
another was found by the OOF i 
(123) in assessing officers seve” 
World War II. There were 
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Social situations used for assessment: 
an interview, a problem-solving situa- 
tion, a construction problem situa- 
tion, panel discussion, debate, as- 
Signed leadership situation, and 
ratings by associates. 

Merei (114) studied the extent to 
which children with leadership abil- 
ity, so designated by nursery school 
teachers and observers in this study, 
had to change their behavior when 
Placed in groups of children who had 
formed traditions and rituals. The 
results indicate that the leader 
adopted the new group’s traditions 
rather than instilling his own. While 
in this sense he proved to be weaker 
than the group, he still managed to 
Play the role of leader. 

If leadership is consistent, what are 
Some of the qualities that leaders 
Possess Attempts at specifying 
Cadership qualities have been made 
by Chapple (34). He has devised a 
Method for selecting supervisory 
leaders which has been employed for 
a number of years with apparent 
Success in business organizations. 

happle assumes that an individual 
the 7 constant relationship between 
verb reguemoy and duration of his 
ies of actions and inactions regard- 
tite. the situation. He records these 
poly action units in an interview on a 
a ph which he calls an inter- 
the n chronograph. By comparing 
Pros pattern of interaction of a 
is oa supervisor with the in- 
t i ton pattern developed to define 
ipea tements of a particular 
places Isory Position, he selects and 
coneis dates Chapple is in- 
extent ro in his argument to, the 

ots nat he recognizes that differ- 

: oe require different pat- 
t hi a o but he still tries 
interview une from a two-person 
ass mpi situation to all others. His 
on about the constancy of 


ern 


individual participation patterns 
loses force in the face of other evi- 
dence. 

Using a method of recording simi- 
lar to Chapple’s, Horsfall and Arens- 
berg (77) observed leadership pat- 
terns in teams of industrial workers. 
Although teams were structured 
around a highly interactive person 
there was no uniform rate of inter- 
action within a team over and above 
the finding that the more productive 
teams had a smaller amount of 
“within” team interaction. Leaders 
showed a combination of a high inter- 
action rate between and within 
teams, rather than a high rate of 
“initiating responses” (as distin- 
guished from “terminating re- 
sponses”) or a particularly high over- 
all interaction rate. 

There are other investigations 
which have been designed to delimit 
and define leadership qualities. A 
correlational study with young chil- 
dren in nursery school groups was re- 
ported by Goodenough (58). She 
found correlations of the order of 
0.60 among five variables—physical 
activity, talkativeness, laughter, 
social participation, and leadership. 
Bass (11) had judges rate partici- 
pants in unsupervised discussions on 
a series of 13 items designed to reveal 
leadership status. These ratings were 
correlated with the time each par- 
ticipant spent in talking in the group 
session. Coefficients ranged from 
0.82 to 0.92. In another study, Bass 
and White (13) had fraternity mem- 
bers judge each other on leadership 
items after which they participated 
in free group discussions. The ratings 
made by trained observers of the 
participants were found to be highly 
related to the judgments of members. 
Using similar experimental conditions 
for his study, French (53) reported 
confirmatory results. Green (61) 
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pointed out the further relationship 
between effective group participa- 
tion, measured by duration of par- 
ticipant’s contributions, and verbal 
intelligence measured by standard 
verbal intelligence tests, while Brown 
(27) reported high significant correla- 
tions between total participation and 
high manic scores on the Minnesota 
Multiphasic Test. 

Hemphill (68) used questionnaires 
in studying leadership qualities. Re- 
spondents acted as observers of 
groups of which they were members. 
Each respondent gave a description 
of his group and reported his ob- 
servations of the leader’s behavior. 
The behavior required of all leaders 
regardless of the situation in which 
they functioned had the following 
characteristics: (a) ability to advance 
the purpose of the group, (b) com- 
petence in administrative functions, 
(c) ability to inspire the members of a 
group to greater activity or to set the 
pace of the group, (d) behavior which 
added to the individual member’s 
feeling of security in his place in the 
group, and (e) behavior relatively 
free from activities serving self- 
interest. 

Finally, in a field study of children 
in summer camp, Polansky, Lippitt, 
and Redl (129) found a positive rela- 
tionship between leadership in a 
group (sociometrically determined) 
and the extent to which a person will 
directly attempt to influence the 
conduct of others and in turn show 
spontaneous reactions to the behavior 
of others. These data stimulated a 
further laboratory study by Grosser, 
Polansky, and Lippitt (63) of be. 
havioral contagion and the qualities 
important in the acquisition of group 
prestige. They found that a stooge 
was able to influence the behavior of 
another just by his own acts of 
initiation. 


A number of studies have already 
been presented, however, which dem- 
onstrate the importance of situa- 
tional factors in the determination of 
leadership behavior (8, 31, 29, 69, 
92). In addition, Hollingworth (74), 
in a field study of children’s groups, 
found that children with high 1n- 
telligence were seldom leaders 1 
groups of average children but ae 
likely to be leaders in groups © 
superior children. Carter and Nixon 
(32) related leadership ratings by 
school teachers and fellow students to 
observations of the same subjects 
participating in small leaderle 
groups. They found that power-see $ 
ing, money-oriented, persuasive, mas 
culine people were often rejecte 
as leaders by supervisors and as- 
sociates, while in leaderless grouP 
situations they became leaders. ns 
provoked a further study by Car 
Haythorn, Shriver, and Lanzet f 
(30) of the differences between I 
ers who are appointed in and t er 
who emerge from a free discussion 
group. Although having the et 
amount of leadership ability, t” 
leaders who emerged were foun 
be more authoritarian than lea 
who were appointed. of 

Thus personality factors are ne 
prime importance as conditions A 
fluencing the behavior of leadera e 
potential leaders. However, he ee 
but one set of a complex of condit! 
which interact with one another ” 
determine the behavior whic ps: 
eventually manifested, the other and 
being social structural, cultural, tly 
situational factors. Consegue i (ns 
any attempts to make predic rout 
from personality qualities, W! 4. 
other reference, to leadership jal 
havior in small systems ty fo) 
action, have a high probabi © 1y 
failure (117). Research which factor? 
specifies the interaction ° 


ders 
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holds great promise for small-group 
study. Several such investigations 
Concerning leadership behavior are 
available. One of these is a study by 
Maas (103). 
aas was primarily interested in 
the interrelationships between per- 
Sonality and situational variables 
affecting the perception and behavior 
of group leaders. The personality of 
leaders was described in terms of need 
Structure. Leaders with needs to 
Change others rather than self he 
Classified as projective, and those 
with needs to change self rather than 
Others as introjective. He used auto- 
lographical material and the Cali- 
Ornia Personality Test as the basis 
for this classification. The groups 
Varied in structure, the informal 
8roups having open membership with 
activity programs, and the formal 
&roups having closed membership 
With social issue programs. He found 
at projective leaders perceived the 
ehavior of others and acted toward 
es ers in a causal and objective way 
= the informal groups where their 
ae could be satisfied, but in an 
the pe and judgmental way in 
Se ormal groups where their needs 
ela. not met. s The introjective 
ae ers behaved in just the opposite 
he That is, they were biased in the 
ages groups in their perceptions 
x actions and were objective in the 
‘Srmal groups. 
an (156) likewise was clearly 
PEN of the interaction of per- 
a ity and situational factors in the 
a ee not necessarily of leaders, 
Hi members belonging to discus- 
Witter eee The Blacky Test pro- 
iat re nanty, data, and observa- 
fie ev the group prior to and during 
tional Perment were used as situa- 
degree ata. The groups differed in 
Social pot internal heterogeneity of 
atus and of ideology about 
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group functioning as well as in the 
permissiveness of intermember be- 
havior. Given the predispositions 
reflected in a particular Blacky Test 
profile, and granted the kind of inter- 
personal situation that a particular 
group provided, Swanson was able 
to predict significantly such measures 
as a person’s volume of participation 
in the group, the amount of received 
disagreements from others, the 
amount of positive affect towards 
others expressed on sociometric tests, 
the judgment of others’ task con- 
tributions, and the degree to which 
self was perceived as being influenced 
by others. 

The behavior which has been pre- 
dominantly studied so far has been 
generally referred to as “leadership 
behavior.” However, the concept of 
leadership has had little uniformity 
in operational meaning. It has had 
such diverse definitions as ‘‘nomina- 
tion as a discussion leader for a 
hypothetical second meeting,” 
“designation by nursery school teach- 
ers,” “those in supervisory positions,” 
“ratings by judges in unsupervised 
discussions,” “ratings by fraternity 
members,” ‘‘sociometric status,” 
“appointed leaders,” etc. The lack 
of correspondence between such defi- 
nitions has been demonstrated by 
Polansky, Lippitt, and Redl (128). 
Also the problems asked about leader- 
ship behavior have been posed gen- 
erally in polemical terms. Conse- 
quently these studies do not provide, 
for the most part, a substantial, well- 
tested body of supporting evidence, 
despite the great wealth of experi- 
ments. Future investigators may well 
be advised to seek relationships be- 
tween operational measures of the 
behavior of group members without 
recourse to a poorly specified, non- 
technical term such as leadership. 
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Studies of Social Interaction Patterns 

There are ever-increasing numbers 
of studies which attempt to relate in 
a systematic way, phenomenological 
or projective personality data, with 
interpersonal reference, and social 
interaction patterns. These are 
mainly correlational studies in de- 
sign, little attempt being made at 
either manipulation or prediction. 

A very early experiment by Riddle 
(134) shows the subtle interaction of 
individual motivation, evaluation, 
and betting behavior in a series of 
poker games. Riddle reached the con- 
clusion that the “desire to win” in 
this game situation was only to a 
slight extent aroused by the size of 
the player's own hand value. It was 
aroused more fully by the value of 
the opponent’s hand. The influence 
of one’s own hand was to increase 
one’s own bet, and the effect of the 
opponent’s hand was to inhibit one’s 
bet. When the balance had been 
struck and the bet made, this bet in 
turn duly determined the total 
strength of the “desire to win.” 

Coffey, Freedman, Leary, and 
Ossorio (36) and Ossorio and Leary 
(124) found relationships between the 
social interaction patterns of mem- 
bers in a group therapy situation and 
their personal ideologies obtained 
from test and autobiographical data. 
Changes at one level of personality 
structure were accompanied by 
changes at the other as the thera- 
peutic sessions progressed. 

Fouriezos, Hutt, and Guetzkow 
(47) reported that ratings of self- 
oriented needs from clinical material 
(Rorschach, TAT, sentence comple- 
tion, and interviews) and from ob- 
servations of persons in discussion 
groups were highly correlated. The 
self-oriented needs used by these 
investigators were dependency, sta- 
tus, dominance, aggression, and ca- 
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tharsis. They also found that sell- 
oriented needs correlated negatively 
with group satisfaction and posi- 
tively with the amount of group 
conflict. Malone (106) observed 
group psychotherapy sessions over @ 
12-month period. Tlierapeütic Suri 
cess, measured in terms of individua 
improvement, showed marked ups 
and downs during the observationa 
period. He reported that when mr, 
cess prevailed “group sentiment, 
commonality of interests and va tee 
tives” were strong in the group; tha 
success varied with the degree ° 
group solidarity and the rate of ee 
interaction. Finally, Joel and shapi 
(85) found a high relationship be- 
tween patterns of interaction 1n, © 
therapy session and patterns of I" 
teraction of characters in the MA 
Test and TAT stories. 3 

The study by Horowitz, Ly 
and Perlmutter (76) indicated pa 
agreement or disagreement with F 
in the group is significantly relate an 
one’s attitude toward the per 
perceived as the source of the ea 
and the person to whom the acts 4 t 
directed. These attitudes are = 
up on the basis of agreements aa 
disagreements displayed by the P as 
son in response to one’s own acts 
well as the responses of anothe! 
the person’s acts. ate 

Again, Norfleet (121) related Pr 
sonal liking for a group me? 
judgment of productive contri 
and actual contribution to 4 
sion. She found that persona 
measured by sociometric qu‘ 
naire, was poorly correlated W! 5 
actual number of contributions nents 
by a person. ', a 
of productive contribution um- 
more highly related to the nae 
ber of actual contributions ying 
period of study progressed. se 
from another direction, 


putio™ 
jscus” 

l jiking” 
estio?” 
th the 
de 
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and Cofer (137) discovered that the 
nonparticipative behavior on the part 
of one group member produced meas- 
urable effects on attitudes toward the 
Sroup goal of other group members. 

Thus social behavior, values, and 
Motivation are interrelated in a com- 
plex whole both within and between 
People. These in turn affect group 
Properties such as group solidarity, 
commonality of interests, group satis- 
faction, etc. The nature of the in- 
terrelationships and the mechanisms 
of influence remain to be worked out. 


Studies of Sociometric Choice Patterns 


In a variety of the small-group 
Studies already reviewed, sociometric 
techniques, as devised by Moreno 
(119), have been used as a means of 
revealing social structure. The 
Sociometric studies to be discussed 
în this section make the choice pat- 
tern itself a focus for investigation. 

ese are mainly correlational 
Studies, direct relationships being 
Sought between sociometric choice 
Patterns and variables of personality. 
Us Ociometric measures have been 
at ed in at least two different ways, as 
ai indices and as indices of clique 
on nbership, Sociometric status was 
84 nd to be positively related to job 
Atisfaction in groups of carpenters 
F bricklayers by Van Zelst (162) 
used to skill by Whyte (165), who 
Ful bowling teams in his study. 

ton (55) obtained correlations of 
sat Order of .54 between teammate 
and vi measured by student choices, 
uc Skill in volleyball. However, 
Not oo positive correlations were 
(52) aa by French and Zander 
dividual o related popularity of in- 
industr S to their production level in 
tions — In some cases the correla- 
Negati ere positive while in others 
H m ve. They concluded, as does 
ans (75), that status within a 
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group varies more directly with the 
extent to which a person conforms to 
production standards set by the 
group than to the production level 
itself. Thus by linking these correla- 
tional studies more closely to what is 
known about social interaction proc- 
esses, better sense can be made of the 
results. 

Hunt and Solomon (78) observed a 
summer camp group of young boys. 
They found significant correlations 
between group status and previous 
experience in camp, athletic ability, 
generosity, physical attractiveness, 
orderliness of activity, and lack of 
egocentricity. With time in camp the 
correlation between group status and 
such a palpable characteristic as 
athletic ability decreased while those 
correlations between group status 
and behavioral traits increased. 
Lemann (94) related sociometric 
overchoosing to personality traits and 
found that girls with high status were 
rated as generous, enthusiastic, and 
affectionate, while girls with low 
status were rated as stingy, apathetic, 
and cold. Tagiuri (158), using prepar- 
atory school boys, related several 
dimensions of personality to socio- 
metric choice data. He found that 
the perception of others’ preference 
for oneself is more accurate if one 
chooses the other than if one does 
not. Also a person belonging to a 
religious group exhibits preference 
for others who belong to the same 
group. Finally, there were significant 
differences revealed in the choice pat- 
terns of students rated by the school 
psychiatrist as adjusted and those 
rated as maladjusted. This relation- 
ship between social status and ad- 
justment has also been found by 
Northway and Wigdor (122) as well 
as by French (54). 

Thus, the choice of another in a 
social situation is affected by the 
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personality characteristics of the 
other in its overt expression. How- 
ever, the choice of another is also 
affected by the personality charac- 
teristics of the person choosing and 
by the properties of the group situa- 
tion, a conclusion drawn from a study 
by Maas (103) and from Jennings’ 
(84) extensive field study in a girls’ 
training school. A theoretical ap- 
proach which can deal with such a 
complementarity of factors seems 
better warranted than the unilinear 
approaches so often used in experi- 
mental design and explanation. 

Friendship patterns have also been 
investigated by the use of socio- 
metric techniques. The general pro- 
cedure in these studies has been first 
to identify cliques and then to look 
for common characteristics among 
the members. Smith (145) analyzed 
such factors as sex, residence, ath- 
letic and nonathletic activities, grades 
in school, church preference, and 
father’s occupational status as pos- 
sible variables influencing the choice 
of friends among high school stu- 
dents. He concluded that students 
select friends who are in some ways 
like themselves and that conse- 
quently friendship selection might be 
merely a form of ‘‘ego-expansion.” 
However, Bonney (23) found little 
relationship between the same fac- 
tors in the mutual friendships of 
elementary school, secondary school, 
and college students, while Thomp- 
son and Nishimura (161) concluded 
on the basis of their study that 
friendships are formed, not so much 
because two friends are alike in terms 
of manifest traits, but rather because 
each approximates the ideal of the 
other. 

These studies of friendship deter- 
minants are similar both in methodol- 
ogy and conflicting results to the 
studies of marriage mate selection. 
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For example, Hollingshead (73) iden- 
tified two polar theories about the 
selection of marriage mates. One 
he called the theory of homogamy 
that “like attracts like” and the other 
he called the theory of heterogamy 
that “opposites attract each othe 
His data support the theory © 
homogamy, having used race, a8® 
religion, ethnic origin, and class as 
his variables. By using marriage 
mates, a greater degree of contro 
impinges on the data than is the cas¢ 
with the sociometric clique studies. 
However, since these investigations 
are tangential to the main body FE 
small-group studies, there seems to 
no necessity for further discussion 
of results here. Nevertheless, & gen 
eralized theory of the precise ™ 
fluences operating in the selection g 
friends or marriage mates remains, 
be formulated. Perhaps by linking 
this research more closely with Ai 
dence and interpretation concern 
primary group affiliations, authori 
relations, group process dynam 
situational influences, and persona 
ity expression, the results will beco 
more cumulative than they 

been in the past. 


SUMMARY 


is 
The study of small grou p 
flourishing. Promising researc? nye 
niques are available and others ed 
being devised. These have bee ‘afte 
to investigate a variety of SU ative 
tive problems. The substa 
problem areas in small-group § dent 
defined in terms of the indepen its, 
variables specified in exper ead 
are classified under five topic@ 
ings. on- 
S, The studies which aim Ee 
trast and compare the behav!" pat 
groups and individuals sho e at 
group discussion processeS , < jn ĉ 


AR or } 
effect on individual behav! 


—-— — ——- 
2 —.j CS 
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wide range of activities. However, 
this demonstration raises new and 
troublesome problems concerning the 
mechanisms by which this influence 
1s achieved and the conditions under 
which it operates. 
2 Under the social structure head- 
ing, studies indicate that authority 
faationships external to the group 
3 ve important consequences on 
mall-group behavior measured by 
Productivity scores, attitude ratings, 
oe of communication, etc. The 
=the group is regarded as a dynamic 
fee of action in the recent experi- 
Phe which have ingeniously estab- 
tio „and changed authority rela- 
nships in laboratory settings. 
wig; Cultural variables, studied 
ne in organized groups with a past 
rigs of sharing norms or within 
Mcial groups with attitudes in- 
oe by experimental arrangement, 
Ve been shown to have effects on 
= er small-group behavior such as 
Bn ession of aggression, absenteeism 
am turnover, decision-winning, 
ount of communication, etc. , 
abou P far, knowledge is meager 
Variabl the influence of situational 
Meee such as group task, size of 
memb oP» spatial arrangement of 
Works > and communication net- 
knowl. ae group behavior. Such 
kroy edge is vital to every small- 
dition eae: since the results are con- 
situati on these factors. Too often 
lonal variables have been un- 
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controlled and unspecified in the de- 
sign of experiments. 

5. The majority of the studies in- 
cluded under the personality-variable 
heading have to do with leadership 
behavior. The study of leadership as 
a social structure variable or a per- 
sonality resultant has provoked the 
greatest interest in small-group re- 
search. This may be due to many fac- 
tors, two of which may be a dominant 
value emphasis in our society or an 
adaptation to practical demands 
from the army, business, and indus- 
trial organizations. However, the 
results have not been as substantial 
as might be expected. Advances in 
knowledge are anticipated from stud- 
ies which seek relationships between 
specific measures of behavior of group 
members and personality data. 

The artificial division into struc- 
tural components of society, culture, 
situation, and personality is not to 
suggest independent function of these 
variables. The structural-functional 
design is an exigency in social science 
research where simultaneous manipu- 
lation of all variables is impractical 
at the present stage of development. 
Rather, the theoretical approach 
which seems best warranted in the 
face of the current evidence is one 
which views the small group as a 
dynamic system of action, action 
determined by a complex of inter- 
dependent or interacting factors. 
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BOOK REVIEWS 


ALEXANDER, FRANZ, & Ross, HELEN. 
(Eds.) Dynamic psychiatry. Chi- 
cago: Univer. of Chicago Press, 
1952. Pp. xii+578. $10.00. 

The announcement of this book is 
likely to spur some scientific minds, 
prudent though they may be, to a 
gallop of expectations. It is intro- 
duced as the promised fulfillment of a 
current need: “the most complete 
picture possible at this time of the 
fundamental ideas of dynamic psy- 
chiatry.” The application of psycho- 
analytic theories to the understand- 
ing of neuropsychiatric disorders has 
never been fully and adequately rep- 
resented in one concise volume. The 
title of this book—in which the word 
“dynamic” has been substituted for 
“psychoanalytic""—speaks for an in- 
tention to do just this and more: to 
assess the utility of all promising 
directional concepts and propositions 
regardless of their ancestry. The title 
suggests that the editors realize that 
Freud was not the parent or grand- 
parent of every relevant dynamical 
principle, and that their compilation, 
consequently, will extend beyond the 
prescribed limits of a parochial text- 
book. The list of authors is a dazzle 
of eminence: some of America’s fore- 
most psychiatrists—seven from the 
Chicago Institute for Psychoanalysis 
—and, in their company, a distin- 
guished anthropologist and psycholo- 
gist, Margaret Mead and David 
Shakow. That Franz Alexander, one 
of the Most imaginative and wide- 
ranging of analysts, was the guiding 
light of this enterprise is close to a 
guarantee of large and unprejudiced 
dimensions. Finally, there is an in- 
viting table of contents and an agree- 
able format. Here, surely, is a sum- 
mation of signals that is more than 
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enough to kick off the salivary reflex 
and whet one’s appetite for the fare 
between these covers. i 

The reader’s satisfaction with ee 
namic Psychiatry can be more con! 
dently predicted, however, if he w 
shut his senses to such signals an i 
instead, perform a little ritual s 
negative magic. First of all, he shou 5 
prepare his cognitive machinery tond 
Þook which, like many another, 
gins and ends with Freud. 

As Brosin says in the last cha 
“The system of ideas worked out E 
presented to the world by one ma 
Sigmund Freud (1856-1939), ” is 
exercised so profound and far-reats 
ing an influence on the minde j 
men that it may well be ape 
among the great new ideas which ai 
Darwin's theory of evolution, vith 
shaped the course of history. fii 
this judgment and prophecy ae I 
us psychiatrists and psycholog!s ty 
presume, would unhesitatingly ae 
especially since by this agreemen™, je 
provide ourselves with defents 
ground for a high evaluation O de: 
profession. None could be more 


pter: 


j 
have made the once inconsequen 
disciplines of descriptive PSYC”? en- 
and academic psychology consed 10° 
tial, and who, in so doing, has mic 
vided us with new and ig a 
modes of thought for the analys p ob- 
clarification of elemental humani „if 
lems. What could be more EDA oxi” 
the contemporary world is aP et 
mately what it seems tO rjented 
extremis, threatened and disor palici 
a great tangle of elementa jsion! 
crying for illumination an chiatris® 
Without Freud, today’s PSY j 
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and psychologists would have very 
little, if anything, to say that is 
peplicable in this crisis; but with 
fee there is a slight possibility, 
fe his overshadowing pessimism, 
ek r ey may contribute to the con- 
ide i ton and verification of a healing 
i ology which, through child train- 
ng and education, might shape, as 
rosin suggests, the course of history. 
= a” Freud's thoughts have influ- 
fe. or might influence the course of 
i 7 does not become apparent 
i th ut what does become apparent 
x e exclusive degree to which they 
Ve shaped the course of this book, 
Berane Psychiatry. According to 
A otor those who respect 
ca ers—within the first two pages 
mt ach of the sixteen chapters (32 
ae in all) Freud’s name is men- 
othe, more than fifty times and no 
Ten ti name from Aristotle down is 
he loned more than three or four 
which There are arrays of facts 
fis n show how much social scien- 
ess have learned from Freud, but 
lene ences that Freudians have 
aa anything or have anything to 
Social (which is it?) from the other 
ie Sciences. This might be taken 
tower, of countless proofs of Freud’s 
ing genius which “doth bestride 
narrow world” of psychological 
Petty” like a Colossus,” so that “we 
is h men” can do nothing “under 
hopin legs,” but “peep about,” 
Notices against hope to find an un- 
might ‘ee fact or two; and/or this 
e taken as one of countless 

of Freudiolatry, or an Om- 
ieee complex, which, if too 
Wits » would be the nemesis of 
Words 12 _ Since, in Whitehead’s 
a science which hesitates to 

ts founders is lost.” Freudiola- 
an imprisoner of thought, is 


theo, 


NONIS 


er : g 
than is More painfully conspicuous 


the area of motivation (in- 
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stinct, need, drive), where the ana- 
lysts’ loyalty to their charismatic 
author confines them to the dramatic, 
but wholly inadequate, dichotomy of 
Empedocles (love and hate, libido 
and aggression, Eros and Thanatos). 
It is necessary to heap rationaliza- 
tion on rationalization in order to 
subsume under these two headings 
the galaxy of expressive and pur- 
posive dispositions which constitute 
human nature—from anoxemia, 
thirst, hunger, and excretion, the 
sucking reflex and the maternal drive, 
the dread of injury, ignominy, and 
death, the craving for property, 
power, and prestige, to the mental 
needs for the creation and expression 
of comic, aesthetic, scientific, and 
moral-legal forms. The book is mute 
in respect to the here-pertinent con- 
ceptions of McDougall, Tolman, Ad- 
ler, Cattell, and others. 

Secondly, the prospective reader 
should prepare his mind for a com- 
pilation of more or less independent 
essays on a variety of topics, rather 
than an integrated survey of “the 
fundamental ideas of dynamic psy- 
chiatry.” Psychoanalytic concepts 
are expounded in different ways in 
different places, but no statements of 
them compare in clarity and distinct- 
ness to those of Hartmann, Kris, and 
Loewenstein. Furthermore, in one 
crucial area, neither the compre- 
hensiveness nor the organization of 
this book approaches the level of 
Fenichel’s Outline of Clinical Psycho- 
analysis. Only twenty-three pages 
(about 4 per cent of the total) are 
devoted to a systematic account of 
“neuroses, behavior disorders, and 
perversions.” 

Having steeled himself against dis- 
appointments of these sorts the 
reader will be in a position to enjoy 
and to be greatly instructed by a 
number of excellent articles. Two 
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chapters—one by Therese Benedek 
and the other by Margaret W. 
Gerard—taken together, provide an 
admirable picture of normal and 
abnormal developments in childhood 
and adolescence as seen through 
Freudian and Alexandrian spectacles. 
I, for one, was rewarded by reading 
the carefully considered sentences of 
John C. Whitehorn. In the ‘Prin- 
ciples of Psychiatric Treatment” 
Maurice Levine presents a clear and 
concise outline of the tried practices 
of the therapist and the tendencies in 
the patient which commonly pro- 
mote and those which commonly 
impede the curative process. Alex- 
ander is at his best with Thomas S. 
Szasz in a brief 26-page review of the 
psychosomatic approach in medicine. 
In “Some Relationships between 
Social Anthropology and Psychiatry” 
Margaret Mead is as interesting as 
ever; and David M. Levy is perfect, 
according to my scales, in his inform- 
ative, judicious, and well-written 
“Animal Psychology in its Relation 
to Psychiatry.” Altogether there is 
much substantial nourishment to be 
extracted from these pages. 
Henry A. Murray 
Harvard University 


DEESE, James. The psychology of 
learning. New York: McGraw-Hill, 
1952. Pp. ix+398. $5.50. 


In the preface to this book, Deese 
tells us that he has tried to bring 
together “‘all the divergent interests 
in learning” within a text that is “by 
and large empirical in approach,” of 
“strong behavioristic flavor,” and in- 
tended primarily for college juniors 
and seniors. This is a fair statement 
of what he has done. Except for 
motor skills, no major interest is 
absent; the account is satisfactorily 
empirical, the flavor objective, and 
the writing geared to undergraduates 
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in all but a few paragraphs (e.g. 1 
discussing ‘‘Current Problems . - +» 
. 343-353). 

“ the Se aston, however, he 
promises a book with a theoretica 
framework of such “wide applica- 
tion” that “a great many examples 0° 
learning will be covered with a ie 
tively economical set of princip A 
and concepts” (p. 3). He leads ee 
expect that the first third of t 
book (Chs. 2-7, Reinforcement an 
Learning, The Nature of Extinction, 
Stimuli in Learning and the Proces 
of Discrimination, Motivation a 
Learning, Negative Reinforcem@’ 
and Punishment, Serial Learning 4 5 
the Chaining of Responses) wil nd 
truly basic to chapters in the laa 
third (Chs. 9-12, Retention, Forg J 
ting, Transfer of Training, an not 
ciency in Human Learning) an as 
unrelated to such later chapters 
Thinking and Problem Solving 15). 
13) or Emotion and Conflict (Ch. ety 
In this he lets us down. We g 
instead, an unrepresentative i 
badly edited account of reinforcer E 
theory; a cluster of McGeoch-ty iyi 
chapters on verbal learning onale 
which (Ch. 8, Factors Affecting i ave 
of Complex Learning) should ° 


eri 

been spread among three ie! 

(Chs. 7, 9, and 12), and two on kept 
a 


(Retention and Forgetting) et- 
apart on the assumption that o n- 
ting is an intentionally or exPC"” pd a 
tally induced loss of retention” 

final section of five chapters: © | 44, 
which (Chs. 13, Thinking » **,' he 
Learning and the Nature = 
Learner; 15, Emotion and, Lear!” 
16, Physiological Problems 10 model? 
ing) are little more than 199 Maras 


of their 1940 Hilgard-an stemati? 
counterparts. No new s som 
relations appear in all this; psent ° 


4° a 
old familiar ones are either 
seriously blurred. 
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8 aarp si for example, is in- 
si luced in Chapter 4. It properly 
ER the burden of transfer in 
a P er 11. [In Chapter 7, it accounts 
elon skeen oni and perseverative 
effect i a produce the serial position 
RN Iull’s linear maze, and the 
inanon is made (p. 141) that it 
ate ae after remote associations in 
Sees pete But, in Chapter 8, the 
om position effect in both linear- 
lest Honsense-sy liable learning is 
‘wall ited to remote associations, as 
inhibits to the Pavlov-Lepley-Hull 
kis ory process (p. 164). Later, in 
is ea chapter, the position effect 
interfe as an example of intratask 
site ence, which is in turn said to 
168) — intratask “similarity” (p. 
tioned aes generalization is men- 
retroa ut once (p. 198) in discussing 
agair ction (where “similarity” is 
ing “i used), and not at all in treat- 
ce entul problem solving” (“a 
ce al case of . . . transfer’’) or con- 
Pt formation. 
Dies first six chapters will give 
Here a readers the most trouble. 
Hull e influence of Skinner and 
Point Le omiten but the view- 
orca ered is that of neither. Rein- 
t a pe theorists will be disturbed 
en that for extinction to occur 
Seice ae oe must “perceive the ab- 
“the f reinforcement’ (p. 62); that 
s Tia ar Monal definition of drives 
not do for human learning” 
D Ji that negative reinforcement 
megal stimulation for not doing 
Thotivare gti and is applied.to “poorly 
ishment s behavior, whereas pun- 
doing so is “painful stimulation for 
hig ie mething” and is applied to 
and ay motivated” behavior (p. 111) 
arning] generalization [in serial 
basig 8] could be simply on the 
&trorg the time sense: that is, 
Ject osu occur because the sub- 
S his place’ ” (p. 141). Later 


is u 
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on in the book they may also be 
distressed by the use of such ex- 
planatory decoys as “ego involve- 
ment” (pp. 178, 180), “set” (pp. 181, 
193), and “Einstellung” (p. 262). 
Other readers, even undergraduates, 
will be irritated by numerous slips 
that should have been picked up in 
the editor's office. For example, 
there is the assertion that the ‘‘per- 
centage [sic] of conditioned responses 
becomes more and more frequent as 
we increase the number of reinforce- 
ments” (p. 16); there is the use of 
“secondary reinforcement” in the 
last two sentences of page 110, when 
“negative reinforcement” must have 
been meant; and there are several 
cases in which the textual reference 
to figures (e.g., Figs. 2, 15, 44, and 
49) is inaccurate in some detail, triv- 
ial or otherwise. 

Nevertheless, Deese’s book has 
points of real merit. The narrative 
marches at a good clip, reader interest 
is generally maintained (at least thas 
reader’s interest was), and there is a 
welcome freshness in the selection of 
researches reported. Several chapters 
are of first-rate quality (e.g., the ones 
on chaining and transfer) and others 
don’t miss the mark by far. For that 
matter, the whole book points in the 
right direction and it might have 
come off successfully if another year 
had passed before it went to press. 

FRED S. KELLER 


Columbia University 


Davipson, HENRY A. Forensic psy- 
chiatry. New York: Ronald Press, 
1952. Pp. viii +398. $8.00. 


Many a lawyer seems to confuse 
the fields of psychology, psychiatry, 
and psychoanalysis. In general, he is 
likely to believe that all psychologists 
deal with problems of abnormality, 
or else that they spend their spare 
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moments chasing white rats through 
mazes. 

Equally confusing is the picture 
which many a psychologist or psychi- 
atrist has of the field of law. Most 
psychologists and psychiatrists, along 
with other nonlawyers, tend to think 
of all law as being criminal law. They 
also fall into the error of thinking of 
practically all law practice as involv- 
ing trial work and courtroom prob- 
lems. 

The distinguished author of the 
present volume commits neither of 
these errors. He is well aware of the 
civil as well as the criminal problems 
in the field of law. He is conversant 
with problems of legal psychology 
which do not center on trial proce- 
dures, 

Dr. Davidson is Chief of the Pro- 
gram Analysis and Planning Section 
of the Psychiatry and Neurology 
Division of the Veterans Administra- 
tion. His book on forensic psychiatry 
demonstrates that he has had a 
wealth of experience in various fields 
of psychiatry. The present volume 
gives the reader pretty good insight 
into courtroom situations so far as the 
expert witness, especially the psychi- 
atrist, is concerned. At the same 
time it deals with other important 
areas as well—problems of compe- 
tency, malingering, the last will and 
testament, appraisal of the sex 
offender, evaluation of personal in- 
jury, etc. Essentially this is a manual 
for physicians and psychiatrists, to 
serve them as a psychiatric legal 
guide. Thus it enables specialists in 
medical and clinical practice to gain 
a better understanding of the psychi- 
atric aspects of the law. Certainly 
other professional workers, especially 
clinical psychologists and social work- 
ers, will also find certain chapters of 
particular use. The chapter on 
malingering would be of interest to 
any clinician. 
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The first half of the book deals with 
the contents of forensic psychiatry. 
The latter half describes the tactics 
of testimony, and this includes sm 
very practical advice to the medica 
witness as to what to expect and how 
to be prepared for various conri 
situations. Of particular interest | : 
anyone with an interest in seiman 
is Chapter 21, The Translation | 
Technical Terms. | 

The Appendix is unique. Among 
other things it contains a legal lo 
for doctors, so that they will hav 
some notion of what is meant by suc 
terms as contributory negligence 
exemplary damage, hearsay p: 
mony, and self-serving statemen 
The psychiatric glossary for lawy® i 
in turn, gives the man of law sor 
impression of what the psychiatr 
has in mind when he uses suc wore 
as ambivalence, compulsion amet, 
etiology, psychopathic, and the H8 

| 


ist 
It is unfortunate that a psychology 
train 


l mech- 
tuna 
d of 4 


is defined as “a nonphysician 
in the understanding of menta 
anisms”; and it is equally unfo 
that no definition is include 
psychiatrist. f the 
A significant contribution © od J 
book is a detailed proposal for & malis d 
act of the certification of the men” oy 
ill. This should be useful in ™ 
different jurisdictions. P this 

It is difficult to find fault w! urate 
work. It is easier and more ac? dea! 
to say that one can learn a g0° 
from studying it. 

STEUART HENDERSON 
Needham, Louis and Brorby 
Chicago, Ill. 


tt 
BR [ne 


renpEk 
Riesen, Austin H., & Ket f 
ELAINE. The postural deve port 
of infant chimpanzees. A oi gont 
tive and normative study bas New 
Gesell behavior examination 45). 
Haven: Yale Univer. Pres* 
Pp. xx+204. $5.00. | 
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its volume is one of a projected 
ai i be published in connection 
ik the Infant Studies Program 
Which has been in progress at the 
k res, Laboratories of Primate Bi- 
ieee 1939. Chimpanzee infants 
oad een isolated from their mothers 
tha reared in an experimental nursery 
ale carefully controlled conditions 
EaR various aspects of their devel- 
Bed E have been charted. Riesen 
oor Kinder report on postural devel- 
ne ent in 14 apes during the first 
ar of life. 
an tests were selected from the 
| and Thompson examination. 
bi included the postural situations 
Sittina prone, pulled to sitting, 
on t 8, and standing) and some data 
the R grasping response obtained in 
ae situation. The evidence is 
table ted in considerable detail (18 
ik sand 117 graphs). At each step, 
Cee formance of the chimpanzee is 
fee et with that of human chil- 
mine fi comparable age as deter- 
by Gesell and Thompson. 
tepert, development of a, postural 
i ae in human and chimpanzee 
Species is quite similar. In both 
Control the individual gradually gains 
Na. of the head, loses some neo- 
sit reflexes, “learns” to roll over, 
Inde, 2nd to stand and walk upright. 
egs eei movements of arms, 
onth ands, and feet change from 
Simila „to month. Developmental 
hup tities between chimpanzees and 
Rena us. are closer for head and 
Neral bod r 
Ures of ody postures than for pos- 
ages o the arm, leg, or hand. The 
Menta fee pearance of the develop- 
lier ök Š FE average one-third ear- 
Cases aE impanzee infants in those 
» Parison dere a valid basis for com- 
the hun 2vailable. On a few items 
age op wen infant shows an earlier 
k The pment than the ape. 
Ural gp vestigators devised a pos- 
edule for chimpanzees, con- 
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sisting of 60 selected items which 
showed a split-half reliability of .95. 
When this schedule was applied to 
infants left with their mothers or 
reared in a human home these animals 
were found to fall within the range of 
the nursery group. In conclusion the 
authors critically examine several 
theories and concepts of behavioral 
development and find that some of 
these are not supported by their 
data. Other concepts, such as that 
of the assumption of cortical control, 
that of alternation of extensor and 
flexor dominance, and the theory of 
of correspondence, are in agreement 
with Riesen and Kinder’s findings. 
This extremely detailed and at 
times highly technical analysis of 
postural development is a scholarly 
achievement and an important addi- 
tion to the literature on genetic 
psychology. With the exception of 
Marion Hine’s monograph on the 
macaque there is no comparable work 
of equal calibre. It is to be hoped 
that subsequent reports growing out 
of the Infant Studies Program will 
meet the high standards set by this 
opening publication in the series. 
FRANK A. BEACH 


Yale University 


Gortow, L., Hocs, E. L., & TEL- 
scnow, E. F. The nature of non- 
directive group psychotherapy. New 
York: Teachers College, Columbia 
Univer., 1952. Pp. xii+143. $3.25. 


This book is a report of statistical 
analyses of data secured in nondirec- 
tive group psychotherapeutic sessions 
conducted at Columbia University. 
The three authors served as thera- 
pists in the study. Its primary value 
is as a pioneering research project 
which demonstrates the applicability 
of research analyses to some aspects 
of group psychotherapy. However, 
the conclusions reached were based 
on data secured from only seventeen 
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clients, all graduate students, and 
only three therapists. Verification of 
these findings by other therapists 
working with a less homogeneous 
group of clients must precede their 
acceptance. 

About forty conclusions are stated 
by the authors, of which the follow- 
ing are examples: (1) It is possible for 
therapists to be nondirective in 98 
per cent of their statements and 
have clients improve. (2) It may be 
possible to predict in early sessions 
which clients will or will not benefit 
from the nondirective approach. (3) 
The frequency of positive statements 
increases in a manner similar to the 
increase which occurs in individual 
therapy, but negative statements in- 
crease during the early sessions, then 
decrease during later sessions. (4) 
The least-profited clients tended to 
treat nondirective statements by the 
therapists as “threats” which put 
them on the defensive. (5) The most- 
profited clients tended to be more 
nondirective in dealing with other 
clients from the first session on. (6) 
Amount of participation by clients 
did not correlate with amount of 
improvement. 

There are several methodological 
and technical weaknesses in the 
study. First, much is made of com- 
parison of most-profited and least- 
profited clients. The authors used 
subjective criteria for evaluating im- 
provement and present inadequate 
evidence of validity of these criteria. 
However, many of the conclusions 
are based on the assumption that the 
criteria were valid. Second, the au- 
thors confused nondirective, direc- 
tive, interpretative, and critical state- 
ments in their classification of client 
responses. For example, they classed 
approval, encouragement, and reas- 
surance responses as nondirective, 
and opinion, counteropinion, request- 
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ing client to elaborate, persus aa 
suggestion, advice, interpretano, 
and deflection as “neutral.” This 
unfortunate classification may invali- 
date several of their conclusioni 
their generalizations about nonde 
tive client statements actually inclu í 
some directive categories, and Be 
alizations about evaluative and m et 
pretative statements actually ae 
to negative criticisms. Third, this 
is a dearth of original data in AE 
book. Only three or four quotati in 
of client statements are presente 
the entire book. Consequently, a 
face validity of the authors he 
pretations and classifications na the 
be assumed or challenged bY, es 
reader. Finally, they appear at a 
to overgeneralize and to ee 
that differences are significant © sof 
significant without applying t°S 
significance. Tamni. Gnecóit 
The University of Redlands 


sis 

SCHEIDLINGER, SAUL. Psychoana 
and group behavior. New pp: 
W. W. Norton & Co., 1952. 
xviii +245. $3.75. uw 
This book is an attempt to iam 
marize the “orthodox Brera 
point of view regarding the dy aul of 
of group phenomena. As the i tihe 
notes, there have been no 8°" 4 t 
researches which have atte 
test Freudian hypotheses 1 si 
so the source materials for t a | 
are the theoretical a jhe! 
otheses of Freud, Slavsom» s, 1 
Redl, Money-Kyrle, and other? gio" 


5 + nen (4 

author merits special oT oe a 

for stressing the hypothe ait tHe 

of the principles presen ted sam 

rch (he devo’ phe 

need for research pe 

entire seventh chapte jich na 

i — 1S 

points)—an emphas nique 


this book somewhat u 
psychoanalytic writings 
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i The first five chapters are a de- 
aed but repetitious and wordy sur- 
; y of psychoanalytic literature deal- 
ng with group phenomena. Chapter 
Aen recapitulation of them, and in 
of oe does an excellent job 
‘in ing the concepts concisely and 
ed manner that makes it easy to 
i or integrate them with non- 
o analyte approaches to group 
ae Although he mentions the 
the ian principle that the family is 
a Tipe of all groups and that 
Gives S are father-substitutes, | he 
and u equal emphasis to conscious 
eee emotions, the func- 
grou o identifications, regression 1n 
Yation’ libidinal and aggressive moti- 
its eg group behavior, the bene- 
in i the individual of membership 
Sidanee factors which enhance or 
(gs group cohesion, the roles of 
a S, and group climate. Although 
origin i these principles are neither 
ie with, nor limited to, the psy- 
URE bean viewpoint, all of them 
he included in any summary of 
Psychoanalytic viewpoint. 
thor i last three chapters the au- 
app Ea empts to show the need for 
Sociolo g psychoanalytic principles to 
` apy, Ent education, and group ther- 
Socio] though his theories regarding 
gical research and his philoso- 
the 9i education are stimulating, 
nor q re by no means original with, 
theo pendent upon, psychoanalytic 
Ty. The di a J- 
Chother. e discussion of group psy 
Presents) is of interest because it 
Site the various analytic view- 
8roup regarding the dynamics of 
Psychotherapy. 

The Uni WILBUR S. GREGORY 

twersity of Redlands 


Vr 

ERNO; 

en Paine E. The structure of 
los, abilities. New York: Wiley, 

< Pp. 160. $2.75. 


In j 
‘ttle more than a decade the 
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number of studies attempting to 
analyze the structure of large test 
batteries by use of factor analysis 
methods has mushroomed tremen- 
dously. As an aftermath to such 
vigorous activity it was inevitable 
that someone should try to draw a 
major segment of this somewhat con- 
tradictory, fragmentary array of 
studies into a closely knit, coherent 
presentation. That responsibility for 
undertaking such a task should be 
assumed by a prominent British psy- 
chologist is indeed a fortunate event 
for the American psychologist, who 
is usually too busy trying to keep up 
with the research of his associates to 
pay much attention to activities 
abroad. 

In attempting to accomplish this 
objective, Vernon has done an unusu- 
ally impressive job of thoroughly 
covering research pertinent to an 
understanding of human abilities. 
Frequently this has involved the re- 
working and reinterpretation of the 
results of many studies in order to fit 
them into a consistent pattern. His 
book, though small, is well organized 
and meaty, reading very much like a 
critical review article in the Psycho- 
logical Bulletin. 

While trying to be objective Ver- 
non makes it clear from the beginning 
that he holds closely to the hierarchi- 
cal group-factor theory of mental 
organization first put forward by 
Burt. Spearman's g permeates every- 
where as a general factor distinguish- 
able from two main group factors, 
the verbal-numerical-educational (re- 
ferred to as the v:ed factor) and the 

ractical-mechanical-spatial-physical 
(called the kim factor). If an analy- 
sis is sufficiently detailed, these two 
major group factors can be split into 
numerous minor group factors which 
are of little importance according to 
Vernon. Although a major portion 
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of his book is devoted to a discus- 
sion of such so-called minor group 
factors, the author believes that little 
can be done to improve vocational 
guidance and selection after taking 
into account g, vied, and k:m. This 
is in sharp contrast to the prevailing 
American approach of designing test 
batteries for measuring a number of 
relatively independent ability factors 
from which an individual’s pattern 
of factor scores can be derived and 
used in vocational guidance. 

Vernon takes American factor ana- 
lysts to task on several counts. Al- 
though the British factorists in the 
past may have been overcautious in 
extracting too few factors from a 
correlation matrix, most Americans 
have been far too indulgent, often 
extracting a dozen factors from a 
single matrix. While this is no doubt 
true, it should be pointed out that 
insignificant factors are frequently 
dropped from the analysis at a later 
stage when the original centroid fac- 
tors are rotated into a more meaning- 
ful structure. 

The point of greatest disagreement, 
however, concerns the role to be as- 
signed a g factor. While British 
writers make g as large as possible, 
positing group factors only when the 
first centroid residuals require it, 
Americans tend to introduce it as a 
second-order factor or else rotate it 
completely out of the picture. Ver- 
non argues that since g is so much 
larger than all other factors put 
together in unselected populations it 
is foolish to belittle it. Because most 
British factorists deliberately maxi- 
mize g by choosing a set of reference 
axes which is favorable to their pre- 
conceptions, it is not surprising to 
find that g explains most of the com- 
mon variance in many test batteries. 
But this is largely a matter of choice 
and the same correlation matrix can 
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be explained just as adequately (and 
in the opinion of many factorists more 
meaningfully!) by a rotation of the 
reference frame which minimizes & 
and results in multiple-group factors. 
Seven main arguments have is, 
put forth in the Appendix to suppor 
the writer’s stand that his hierare a 
cal group-factor theory is superior S 
any other. While several good poin 
are made and will prove stimulating 
to the reader, it is doubtful that he 
are sufficiently crucial and persuasi 
to convince most factor analysts W 
have found the multiple-factor met 
ods of Thurstone satisfactory. sete 
This is the clearest, most cone 
ent, and well-documented presente” 
tion to date of the hierarchical ern 
factor theory which dominates aE 
British scene. Regardless of Bt 
personal predilection concerning ‘dy 
tor analytic procedures, careful s! "ply 
of this little book will prove hig 
stimulating and informative. Š 
Wayne H. HoLTZMA 


University of Texas 


of 
Hirsu, Ira J. The measuremen i 
hearing. New York: McGraw 
1952. Pp. ix+364. $6.00. 


p o 

The purpose of this book is t° ae 
vide background material in acma 
tics, electronics, psychophysic® pre 
psychoacoustics for those wh Rist 
entrusted with clinical audion en 
wledg 
required to read it, the na «jon? 
clear nonmathematical de? K 
being given especial care. It i givi 
lent in the initial training of pica! 
uals who must be assigne to © 
audiometry but who bring 2° 
ground in the psychology o tl 
and have had no experience W n or? 
psychophysical method. It 3 p 
limited value for those W 3 
asked to read chapters 0”. ° 
elementary electronics 
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oo Guilford's Psychometric Meth- 
2 S, and the chapters on acuity, dif- 
erential sensitivity, and loudness in 
Hearing by Stevens and Davis. 
an RoE is not, however, a simple 
e in the techniques of audi- 
eA After perusing it, the reader 
it not at all know how to go 
ib taking an audiogram. This is 
ah ad—there are are plenty of man- 
St pe ee on that topic, though 
it anes ization is yet to come. But 
Genin pen the fact that this par- 
Ei ook is a serious attempt to 
aoa aC the psychological back- 
Ve x s of collecting absolute inten- 
hot ore ae and the psychological, 
Ta he clinical, meaning of those 
Mre once collected. No other 
Ver a does just this, and the book 
oad ‘ efinitely fills a need. It may 
t sl a psychological audience that 
bh _ contributions to the psycho- 
np of threshold determination 
rated sensory scaling have not infil- 
casi more widely into the new pro- 
TA of audiology. But the re- 
eae has lectured to graduate stu- 
Poi 2 that field none of whom had 
p Get a of defining their stimulus in 
eva — terms of sound pressure 
canal Pi closed coupler or in the ear 
acce X self; they were content to 
on ie the hearing loss dial-reading 
eeh € audiometer. And there have 
tom Sp tieemuitis for employment 
could octorates in audiology who 
Method = attempt a definition of the 
Professi of limits. It is clear that the 
uch hen of audiology would be 
BS Tene m grounded in audiometry, 
reading, if this book were required 
a oe text in the psychol- 
Paden) aer the book has some 
lent ch al values. There is an excel- 
Teer: apter on loudness and the 
i uitment of | d a 
naüral heari oudness, one 0 
ring and bone conduc- 
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tion, and one on masking and fatigue. 
These, quite the best chapters as 
reference, give a good deal of up-to- 
date primary source material. No 
more errors are committed than are 
unavoidable in making generaliza- 
tions from research material for clini- 
cal use. The book is carefully built 
with amplesubject and name indexes, 
glossary, and appendices of audi- 
ometer specifications and several 
word lists for speech reception test- 
ing. It is a pleasure to recommend 
this book to audiometricians, and to 
psychologists doing research in hear- 
ing who want to explore the relation 
of their work to the clinic. 
J. DONALD Harris 
U. S. Naval Medical Research Lab- 
oratory, New London, Conn. 


Asupy, W. Ross. Design for a brain. 
New York: Wiley, 1952. Pp. 
ix+259. $6.00. 

Perhaps the future historian will 
label the psychologists of today the 
“model builders.” In any event, we 
are experiencing great efforts to create 
models that may prove more fruitful 
in understanding behavior than our 
more mundane empiricism of the 
past. Ashby’s book is another of these 
current attempts to develop a model 
of the brain as the principal organ of 


behavior. 
Ashby, like the others, uses the 


machine as his model but his model 
has the merit of being a generalized 
machine, not a servo-mechanism nor 
a computer. Indeed, Ashby’s model 
is really a mathematical one. He 
conceives the brain to be a system of 
variables with certain functional 

roperties. He only uses a machine 
to illustrate these properties, not as 
the analogue of the brain. 

To understand the model, one has 
to read the book carefully and digest 
each of many steps that are essential 
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to his argument. Ashby presents 
them in nonmathematical form in his 
main text, leaving the proof to an 
appendix. The skeleton of the argu- 
ment is this: The brain is a dynamic 
system of variables, asystem in which 
values of variables are constantly 
changing. At any one moment these 
values constitute a state, and the 
system moves from one state to 
another. The path established by 
successive states is the line of behavior. 
To explain behavior we must as- 
sume the system to have certain prop- 
erties. For one thing, the system is 
absolute; given any one state, all lines 
of behavior following that state are 
equal—it is a completely state-de- 
termined system. It is also a stable 
system, for its variables are so inter- 
related that they cannot exceed 
certain limits; it has feedback in it 
that makes it a homeostatic system. 
It is a system which at times enters 
critical states that produce relatively 
sudden changes in certain of its 
variables, so that its variables de- 
scribe step functions; like a thermo- 
stat, one variable suddenly changes 
when another reaches a certain value, 
Critical states and step functions 
combine to endow the system with 
ultrastability, that is, with preferences 
for states that do not lead to critical 
states. Finally, many of the variables 
in the system are part functions of 
other variables; that is, they are 
sometimes dependent on, and some- 
times independent of, each other. 
Assuming these and other mathe- 
matical properties of the brain, Ashby 
attempts rather successfully to deal 
with a wide variety of phenomena 
including physiological homeostasis 
and survival, adaptation, learning, 
and goal-seeking. He even seems to 
prove that learning and memory 
must not be localized very well in the 
nervous system but rather dispersed, 
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as one might conclude from Lashley’s 
work. 

This reviewer is not at all confident 
of the outcome of all of this model 
building. If it is a good thing, he 
prefers Ashby’s formal mathematica 
approach to the mechanical and T 
trical analogies of such model buil x 
ers as McCulloch and Wiener. 
Ashby, moreover, has worked out a 
general, comprehensive model, 1 
contrast to the piecemeal approach © 
many model builders. His key con- 
cept, that of ultrastability, is a aa 
ture not existing, or at least not he 
developed, in other models and i 
seems to have potential power t 
explain the knottier problems o 
motivation, purpose, and comp si 
mental functioning. The book, men 
fore, contributes importantly tO 5 
mathematical formulation of Þe 
havioral phenomena. 

C. T. MORGAN 

The Johns Hopkins University 


THURSTONE, L. L. (Ed.) Appin 
tions of psychology. New bees 
Harper, 1952. Pp. x+209. $3. 


Any book which is the joint prod 
uct of several authors will necess@"™ 
display the diversity of viewpoint n 
styling which are characteristic |. 
those who have participated. ee 
cations of Psychology is a good ex 
ple. 

Prepared in honor of the seven 
birthday of Walter V. Bingham) 
contributors were chosen from am ë 
the many who had been eager ogie 
with Dr. Bingham either at Carn his 
Institute of Technology or durte ary 
two periods of service as 4 m anta 
psychologist. These are repi ; 
tive of the many current are 
applied psychology. rom 

PT he tans covered range f of 
somewhat theoretical disan it 
creative talent through the 


tieth 
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2 is enal and life insurance 
Se = tg Strong Vocational Inter- 
of ta to the clinical evaluation 
as hans undergraduates and the 
i e clinical method in the selec- 
on of employees. 
ae importance _ of the volume 
a rian to lie chiefly in its tracing 
Koes ¢ ins of present-day prac- 
its os their early beginnings and in 
ep a of the effects of 
fiers 5 s influence on the develop- 
T of many phases of professional 
hology. 
7 = etimni] to the respect and 
Ta a accorded to Bingham, it 
bir lective document. As a com- 
it les ation in the field of psychology, 
ves much to be desired. 
Tha P GEORGE K. BENNETT 
sychological Corporation 


Wore 

ate W. The dream—mirror of 
eelco: New York: Grune & 
Tatton, 1952. Pp. vi +348. $8.50. 


wi pesene of diffuse dissatisfaction 
Ba ne first section of this book 
olsen and history) is perhaps the 
re of its inevitably episodic 
author er; inevitably, because the 
ost fle could naturally hit in the 
of the ag fashion only the highest 
Roma igh spots in presenting Greek, 
anq ae and Medieval treatments 
eeYptinn of the dream as well as 
accounts” Babylonian, and Biblical 
out n With chapters running 
One ca, page and a half to two pages 
feelin, n hardly be left with any other 
ges that something is un- 
Ment Se owever, any other treat- 
larger ould have required a much 
book and perhaps have 

S€d its slant and intent. 
respect to a few minor dis- 
p that ae in the first place it might 
Teud’s a author takes too literally 
x mplaint that ‘‘nothing new 
e” has been written about 


a 
r 
ie Ceme: 


Or Val 
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the dream since 1900. One might 
grant the stamp of genius almost to 
all of Freud’s works and yet recognize 
that for him the “value” of a theoreti- 
cal position was measured, to some 
extent, by the degree to which it was 
in agreement with his own. Whether 
one characterizes Stekel’s analysis of 
dreams as “new” or “valuable,” it 
was certainly different. My impres- 
sion, too, is that Wolff emphasizes too 
little the distinction that since has 
been made between Freud’s view 
that the dream tapped the “archaic” 
in the personality and the view that 
the “higher” facets function in the 
dream. The latter case has been 
strongly argued by Fromm, whose 
book is not listed in Wolff's. Thus, 
Wolff's distinction between “the 
forces that drive man” and “the man 
using these forces” (p. 280) is cer- 
tainly not a new one. Indeed, unless 
I am in error, this differentiation is 
expressed in the distinction between 
the “old” or earlier psychoanalysis 
and the more recent “ego psychol- 
ogy.” 

Not withstanding these minor criti- 
cisms, Wolff’s book is stimulating, 
provocative, and rewarding. There 
were two outstandingly significant 
notions. The “theoretical” one is 
perhaps best expressed in Wolff's 
own words: “the dreamer uses his 
dream activity to solve this conflict 
of needs which conscious reasoning 
could not solve because the conflict 
usually involves antagonism between 
emotion and reason. Thus, a third 
is needed to decide this 


agency 
struggle. This is conscience . . . the 
dreamer . . . confronts his thoughts 


with his values and brings them be- 
fore the mirror of his conscience” (p. 
275). 

The second major contribution is 
a proposal for a method of dream 
analysis or “synthesis.” Criticizing 
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orthodox analytic procedure, in that 
“‘psychoanalysts only pick out those 
dream images which they consider 
the most significant” (p. 189), Wolff 
proposes that the psychotherapist 
“should use all the dream images” 
(p. 190). Further, “we must elimi- 
nate not only our personal prefer- 
ences and leading ideas in a dream 
interpretation but also those of the 
dreamer himself. If we give him the 
dream images as stimuli for his 
associations in the sequence of the 
dream, he may pattern his associ- 
ations according to this sequence. In 
order to prevent such a preconceived 
arrangement we give the dream im- 
ages as stimuli in a sequence different 
from that of the dream. Moreover, 
in order to free his associations, the 
dream stimuli should be given a few 
days after the dream was told in such 
a way that the dreamer will not neces- 
sarily recognize the words as coming 
from his dream” (p. 190). For the 
experimental-minded clinician, this 
proposal is worthy of investigation. 
WILLIAM SEEMAN 
Mayo Clinic 
Rochester, Minn. 


WHITE, Ropert W. Lives in prog- 
ress. New York: Dryden Press, 
1952. Pp. ix+376. $2.90. 


This is an important book. It is a 
valuable addition to the slowly grow- 
ing shelf of books that provide raw 
material of psychology suitable for 
undergraduate students. The book 
will be welcomed by psychology 
teachers who yearn for freedom from 
the tyranny of textbooks. Approxi- 
mately 50 per cent of Lives In Progress 
is devoted to the life histories of 
three young adults whom White and 
his associates studied intensively 
when the subjects were college stu- 
dents and studied again five to ten 


years later. The remainder of the 
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book is an exposition of methods of 
personality study and an analysis of 
these lives in terms of White’s views 
of personality development. In the 
reviewer's opinion, the analysis pro- 
vides an unusually adequate basis for 
teaching current theories of person- 
ality to undergraduate students; it 
chief virtue lies in its comprehensive 
and balanced coverage. Lives In 
Progress provides a basis upon whic 
an instructor can develop his own 
brand of personality theory. Sn 
the case histories are presented wit 
sufficient detail and absence of ee 
they can be used to exemplify ott 
viewpoints and emphases than thos 
of the author. ; k 

The most obvious use of this bosi 
is in undergraduate courses 11 ate 
sonality. However, the review 
has used it very successfully in ee 
eral introductory psychology, 2!° 
with a volume presenting another 
of unanalyzed psychological ). 
(Barker and Wright’s One Boy's Dee 
These two books freed the instru er 
to be a teacher of psychology ranan 
than a textbook commentator. L 
In Progress has high interest pat 
students; the reviewer found ie 
some students read the book 1” pe 
sitting and many did so durinta o 
first week of the course. This at 
tion is apparently due partly ee 
intrinsic interest of the life a n 
but also to the fact that White 


kin 
data 


excellent writer. rently 
Although the author app®” pe 
considers Lives In Progress < pe 


largely a teaching resource, it 4 jth 
reviewer's opinion that it, alone sgenl 
such volumes as Blos’ The An 4 

Personality and Davis’ Child tio? 
Bondage, is a significant contr! jive? 9) 
to the small stack of norma ctu 


TOs: 
available in published form sentifi 
dents of personality. Te: will ” 


value of these case studie 
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minish with the passage of time. 
ace ay indeed turn out to be im- 
he scientific documents a cen- 
nd Tar One can easily under- 
el ie istorical and psychologi- 
sei est an 18th or 17th century 

n Progress would have today. 

U ROGER G. BARKER 
wersity of Kansas 


Fr 
SN SON, LEonarpD W. Personality 
poeren, New York: McGraw- 
, 1952. Pp. xiii+457. $6.00. 


p pee devoted to the special 
esibeen of personality measurement 
ie reeded for a long time, but 

Rap. A lls only a portion of this 

lackin definition of personality is 

Point Pr wiih would serve as a focal 

any pr pe measurement material. 
urement oblems in the logic of meas- 
xtent ot barrens: such as the 
sponses which the addition of item- 

Uestionn on interest inventories, 

ives giy, aires, and projective de- 
on's T us scalable material. Fer- 

ought ook, therefore, must be 
of inte of primarily as a collection 
the refering and useful facts about 
n fe abilities and validities of 
ABüres instruments intended to be 
ef of aspects of personality. 
Well an rst chapter of the book is 
ihe ated to stir the reader's 
c Suicide A case of a college stu- 
interes {° Suggests that we may get 
tty; mg clinical studies on valid- 
in Bee on of group differences 
hints ality (national, racial, etc.) 

9 ulpa eesurement problems in 

Pages on ae comparisons; and three 

Yuittical a orale whet an appetite for 

Pie Siting of morale measures. 

dig NS are a most of these expec- 

* maectences infulfilled; cultural group 
entio in personality are not 

are p: ned again, and m i@studi 

TESSA only EA orale studies 
ere is a sual attention. | 
good deal to be said in 
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favor of Ferguson’s arrangement, 
starting with problems of interest 
and attitude measurement, which 
makes it possible to deal with simple 
concrete materials before getting into 
some of the more complex devices. 
It is questionable, however, whether 
these two topics merit 116 pages (or 
25 per cent of the volume) compared 
to the treatment given to projective 
devices in 35 pages (or 8 per cent of 
the book). The suggested imbalance 
in Ferguson’s presentation is further 
illustrated in the treatment of the 
projective tests. The chapter on the 
Rorschach test gives a protocol of a 
fairly interesting case, and discusses 
some of the mechanical aspects of 
scoring. However, at no point is the 
interpretation quoted; that is, the 
description of the total personality, 
which is presumably the main diag- 
nostic claim of the Rorschach ap- 
proach, Even on the level treated by 
Ferguson (the statistical analysis of 
specific response determinants), the 
work of such investigators as Witten- 
born and Cronbach has been ignored. 
And just why the study of sales 
managers by Kurtz should be con- 
sidered evidence on the validity of 
the Rorschach is hard to see. 

The sections on objective, ques- 
tionnaire-type devices are the best 
in the book. They summarize data 
on an enormous number of different 
inventories, from the Woodworth 
Personal Data Sheet to the Minne- 
sota Multiphasic Personality Inven- 
tory. And information on method 
of development, reliability, group 
norms, and validity studies is offered 
for each of these tests. There is 
lacking, however, a discussion of such 
logical problems as what kind of scale 
results when we simply add the num- 
ber of “diagnostic” answers. What 
one also misses is an incisive discus- 
sion of just what would constitute 
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substantial validation. This is a dif- 
ficult assignment, but it cannot be 
evaded legitimately in a volume on 
personality measurement. 

This book should be useful as a 
text for a graduate course in per- 
sonality measurement, if it is liber- 
ally supplemented by journal articles 
or other sources, and if the instructor 
provides some balance to the over- 
emphasis on empirical findings and 
on questionnaire-type tests. The 
treatment is clear and straightfor- 
ward; the style is readable without 
being overpopularized. It will cer- 
tainly help to give students a model 
of organization for data on develop- 
ment, reliability, and validity of any 
test device. They should also learn 
a good deal about appropriate ap- 
plications of statistics to defined 
measurement problems. 

Ross STAGNER 

University of Illinois 


VERNIER, CLAIRE MYERS. Projective 


drawings. New York: Grune & 
Stratton, 1952. Pp. v+168. 
$6.00. 


This is a well-organized collection 
of drawings made by persons of a 
variety of clinical diagnostic groups 
(the psychoses, neuroses, and brain- 
damaged) and includes the produc- 
tions of normal subjects as well. The 
author offers this book primarily as a 
teaching tool in courses on projective 
techniques, and for this end it should 
be most valuable. Cases were 
selected for which the clinical diag- 
noses were well defined and the draw- 
ings were then collected to see the 
extent to which they reflected the 
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already known symptoms. In survey- 
ing these productions it is certainly 
evident that the ‘Draw-A-Man 

test can be valuable in capturing 
graphically some personality fe oes 
teristics. What is also striking” 
evident, however, is the tremendous 
overlap of so-called clinical sig? 

from one diagnostic group to another, 
especially into the normal | gon 
This should allow for considera? i 
humility and care in the use and D 
terpretation of the test until a mo 
standardizing system of dealing wi s 
the data can be developed. Vem 
data may present a significant : A 
in this direction. It is importer the 
recognize, however, that most 0 s 
observations made about the Loe 
ings by the author are ex post ee 
which sometimes get her into troù 

In one instance drawings made pich 
paranoid patient (Figure 2), Iade 
the figures both had small neal 
were interpreted as follows: | cet: 
head emphasis is of interest 10, vellec 
the patient’s lack of either 1 echa 
tual aspirations or control ™ ein 
nisms” (p. 6). However, in a drago: 
made by another paranoid So a 
phrenic (Figure 4) there 15 one 
small head which is not ment! of 
instead, the midline emphase a 
double belt line is considere nsis of 
reflection of the patient's emp“ re 4 
intellectual controls. There es: 
large number of similar eront i be 
general, however, this book $ "468 
of considerable value for the t! 
of projective techniques, 
practicing clinician, and is te 
ing further research with th ce 

IRENE R. 


Wellesley College 
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A BRIEF HISTORY OF CLINICAL PSYCHOLOGY 


ROBERT I. WATSON 
Northwestern University" 


eaka psychologists have been 
A ; y ahistorical. Very little 
Written — been given to, and less 
) opment z out, the origin and devel- 
ncn of clinical psychology. In the 
which re there are articles and books 
SBecial nterpret historically various 
elds oe or evaluate related 
conside ome of which have been of 
Paper oe help in preparing this 
reasons eree whatever the 
account ere is no available general 
Psycholo of the history of clinical 
today. gy from the perspective of 


I ; 

Minaa this neglect is due to the 
Ogica] se interest in clinical psycho- 
the Fees during and following 
Clinical nd World War. Since then, 
7 time to payckologitta have had little 
Bins, ay inquiring into their ori- 
tivities hen too, their day-to-day 
Vital meen them as so new and 
Or tacit] they are hardly to blame 
they actly accepting the belief that 
m the — and that somewhere 
Was bo aos of war and its aftermath 
little me a new professions having 
fore, ‘he relation to what went be- 
Curious] e state of affairs today is 
foung 4), CMiniscent of the situation 
tracin y Kimball Young in 1923 in 
€ rema S alstory of mental testing- 
rked, “Making history on 


his arts 

arti x 

Megit the ag yas written while the author 
tcine, ashington University School of 


+ 
every hand as we are, we have a 
notion that we somehow have es- 
caped history” (121, p. 1). 

To capture in full measure the 
sweep and continuity of the history 
of clinical psychology is beyond the 
competence of the reviewer, to say 
nothing of space limitations. In order 
to do justice to all aspects of the sub- 
ject one would have to deal with the 
complex history of the psychology of 
motivation and dynamic psychology. 
Similarly, all the ramifications of the 
relation of clinical psychology to the 
rest of the field of psychology, of 
which it is an integral part, as well as 
an account of the history of test de- 
velopment would have to be consid- 
ered. 

The present account, perforce, pre- 
sents an examination of men and 
ideas influential in shaping clinical 
psychology- But, since psychology is 
now a profession, attention must also 
be devoted to those internal and ex- 
ternal controls which characterize a 
profession and to the settings in 
which the professional practice is 
conducted. 

In presenting a historical account 
the question arises concerning the 
most appropriate date at which to 
begin. With some justification it was 
decided that since clinical psychol- 
ogy, as we know it, arose at about the 
turn of the present century it would 
be appropriate to begin with the im- 
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mediate forerunners of this first gen- 
eration of clinical psychologists. The 
origins of clinical psychology, the 
first major section of this account, 
are to be found in the psychometric 
and dynamic traditions in psychol- 
ogy; the psychologist in the settings 
of the psychological clinic, child 
guidance, mental hospitals, institu- 
tions for the mentally defective; and 
the beginnings of psychology asa pro- 
fession. Somewhat arbitrarily this 
early pioneer work is considered to 
come to a close with the end of the 
second decade of this century. This 
is followed by a section concerned 
with clinical psychology in the twen- 
ties and thirties. The same topics 
just mentioned, e.g., the dynamic 
tradition and psychology as a pro- 
fession, are again considered. The 
work of psychologists in the armed 
services during the second World War 
and its effect upon psychology in the 
postwar period are next evaluated. A 
brief overview of clinical psychology 
today closes the account. 


THE ORIGINS oF CLINICAL 
PsyCHOLOGY 


The Psychometric Tradition in Psy- 
chology 


This tradition, one of the head- 
waters from which clinical psychology 
sprang, was, in turn, a part of the 
scientific tradition of the nineteenth 
century. With all the limitations with 
which it is charged today, it is to this 
movement that the clinical psycholo- 
gist owes much of his scientific stand- 
ing and tradition. Whenever aclinical 
psychologist insists upon objectivity 
and the need for further research, he 
is, wittingly or otherwise, showing 
the influence of this tradition. Mov- 
ing from Galton through Binet and 
Terman, this tradition met the de- 
mand that psychology, if it was to be- 
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come a science, must share with other 
sciences the respect for quantitative | 
measurement. 3: 

Psychometrics as a tool for clinical 
psychology owes its beginnings to 
Francis Galton (53) in England 
Grappling as he was with the prob- 
lem of individual differences, he an 
his followers did much to lay the 
groundwork for the investigation 0 
ability by using observations of an 
individual’s performance for infor- 
mation on individual differences. He 
thus founded mental tests. 

In 1890 Cattell (29) introduced the 
term ‘mental tests” in an artio 
describing tests which he had used a ; 
the University of Pennsylvan™ 
Even at that date he was pleading a 
standardization of procedure and ne 
establishment of norms. From bi 
time of his days as a student Ke 
Wundt's, Cattell was interested in ia 
problem of individual differences 4 a 
did much to stimulate further iny 
tigation. Along with Thorndike E 
Woodworth, he also stressed dea t, 
with individual differences by ne 
of statistical analysis—a really hee 
approach at this time. Some of t! 11's 
investigations, both from Catte u 
laboratory and from others in vi 
ous parts of the country, made Pats 
tive contributions to various ee 
of the problem of psychometric rh 
urement. For example, Nar’ Pf 
(82) in 1906 compared norma! +, 
defective children by means © cies 
and found the latter nota $ ore 
apart,” pointing out that a were 
intelligent of the feebleminde m the 
practically indistinguishable tro" 
least intelligent of the normat- of the 

Most of the investigations simple 
time were concerned with une 
sensorimotor and associativ' eum 
tions and were based on the & e re 
tion that intelligence cou! r speed" 
duced to sensations and moto 
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an ` : 
Si alge which, as is now known, 
S doomed to failure. Furthermore, 


~ although more suitable verbal mate- 


a as used, the studies of college 
(95) ee Cornell, such as Sharp's 
Aih: the Wissler study (113) at 
tially n la, were found to be essen- 
ets fail ee tine. What the work- 
last = to take into account was the 
eed college students are a highly 
restrict Lipo having a considerably 
ing of th range. The negative find- 
urther ese stud ies effectively blocked 
evel investigation at the college 
consider oe When one stops to 
Matic that the dominant syste- 
een of the day was the 
Me ism of Titchener, who had 
S kel as nonscientific, it is no 
at least at “tests” were viewed with 
a a touch of condescension. 
Workin e meantime Binet had been 
ests be in France developing his 
a eo on a wider sampling of 

oo. r than had yet been used. His 
al a in dealing with the intellec- 
childre assification of Paris school 
amplife is well known and needs no 
neor E a at this point. The 
se in ace of his tests and their 
after t his country followed shortly 
Was e turn of the century. It 
Roi) ard (simultaneously with 

a Ri student of G. Stanley Hall, 
this cou roduced the Binet tests to 
and ee Through a visit abroad 
Cquainted with Decroly, he became 
In toate with Binet’s work (124). 
With {he's Pegan publishing findings 
1S revigi est and in 1911 published 
This rerio” Of the 1908 Binet Scale. 
also publio z long with Kuhlmann’s, 
Populari ished in 1911, gained some 
E equent des clinicians, but the 
Overs A evelopment by Terman 
me ‘9bab] owed their work. 

Ost influ, the test that had the 
P8ycholog oe upon trends in clinical 

&Y was the Terman Revision 
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of the Binet Scale (83). In fact, for 
years the major task of the clinical 
psychologist was to administer the 
Stanford-Binet. In view of the im- 
portance of this test it is desirable to 
present in some detail the back- 
ground of its development. 

Lewis M. Terman (101) received 
his graduate training at Clark just 
after the turn of the century under 
Hall, Sanford, and Burnham. As 
Terman put it, ‘For me, Clark Uni- 
versity meant briefly three things: 
freedom to work as I pleased, un- 
limited library facilities and Hall’s 
Monday evening seminar. Anyone 
of these outweighed all the lectures I 
attended” (101, p. 315). This influ- 
ence of Hall’s was more from the 
enthusiasm he inspired and the wide 
scope of his interests than from his 
scientific caution and objectivity. 
Sanford was his doctoral adviser, 
but Terman chose his own problem 
in the area of differentiation of 
“bright” and “dull” groups by means 
of tests and worked it through more 
or less independently. 

By a severely limited survey such 
as this it would be easy to give the 
impression that little or nothing else 
was being done along the lines under 
discussion except that reported. Ter- 
man was not alone in his interest in 
the development and standardization 
of tests by any manner of means. In 
his autobiography Terman (101) 
mentions as known to him in 1904 the 
work of Binet, Galton, Bourdon, 
Oehrn, Ebbinghaus, Kraepelin, 
Aschaffenburg, Stern, Cattell, Wissler, 
Thorndike, Gilbert, Jastrow, Bolton, 
Thompson, Spearman, Sharp, and 


Kuhlmann. 
At the suggestion of Huey, who had 
been working in Adolf Meyer’s 


clinic at Johns Hopkins, Terman, un- 
deterred by the prevailing hostile 
attitude of most psychologists, began 
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work with the 1908 Binet Scale and 
in 1916 published the Stanford Re- 
vision of the Binet-Simon tests. 
Terman’s interest in both the test 
and results from it continued un- 
abated, resulting in still another re- 
vision in 1937. 

Performance tests, so necessary for 
work with the linguistically handi- 
capped, actually antedated the Stan- 
ford-Binet. The Seguin, Witmer, 
and Healy form boards and other per- 
formance tests were already in clini- 
cal use. Norms, although not lacking, 
were undeveloped, and the directions 
placed a high premium on language. 
What seemed to be needed was a 
battery of performance tests sampling 
a variety of functions and not as 
dependent upon language. Among 
the earliest to appear and to come 
into fairly common use was the Pint- 
ner-Paterson Scale of Performance 
Tests (85), published in 1917. In- 
cluded in this scale were several 
form boards, a manikin and a feature- 
profile construction test, a picture 
completion test, a substitution test, 
and a cube-tapping test. 

Another major step was the de- 
velopment of group tests under the 
impetus of the need for large scale 
testing of recruits in World War I. 
This testing program is described 
with a wealth of detail by Yerkes 
(120). Although group tests were not 
unknown before the war, as witness 
those described in Whipple’s Manual 
of Mental and Physical Tests (110), 
the need for quick appraisal of the 
basic intelligence of a large number 
of men provided the impetus for ex- 
tensive development. The Alpha 
scale for literate English-speaking 
recruits and the Beta scale for illiter. 
ates and non-English-speaking re- 
cruits were developed rapidly under 
this demand. The Woodworth Per- 
sonal Data Sheet (118), the first of a 
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long line of psychoneurotic inven- 
tories, also was a product of military 
needs. So successful were these tests 
in overcoming the prejudices against 
testing both within the field of Bets 
chology and in the general pubas 
that after the war a veritable flood m 
group tests appeared. Many exte i 
sive surveys in the public schoo 
were made for classificatory purposes: 
Further developments in this ia 
dition during the twenties and t! a 
ties will be appraised after eraman 
tion of other aspects of the origi" 
clinical psychology. 


The Dynamic Tradition in Psychology 


5 . con” 
A major source of influence 


-ical 
tributing to the growth of elina 
psychology was the thinking who 

1 


writing of the “Boston group ' 
promulgated “the new psycholog 
—William James, G. Stanley / 
and their associates. Although Pal 
way could they be labeled pun 
psychologists, their thinking, ica 
much closer to the heart of the clin a 
psychology movement and to Phe 
gressive psychiatry than was ner 
structural point of view of Titobi e 
Heresy though it may be, it cann da 
denied that at that time aca le t° 
psychology had relatively litt ee 
contribute to clinical psycho Seen 
Psychology, to be sure, ha ho 
placed by Fechner, eae 
Wundt, Kraepelin, and pthc o in 
scientific, quantitative founda qin at 
stead of being permitted to rem los” 
indistinguishable cohort of P? pith 
phy. This was an essential ae no 
out which there could kava jess 4 
clinical psychology; neverthe 
sensationalistic approach offe g 
scious intellectual experience ol 
relatively little for the clinica’. 
and the profession with whic a 
. jn 
to be associated. day. was 
The psychiatry of the da 


tz 
a 
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a pain concerned with pathology 
Bee search for an explanation of 
cee ethane in disease proc- 
carit Kraepelin (68) had introduced 
ERAI oe his classification of 
Be isease, but at the expense of 
ie understanding. Based „upon 
i age and primarily descriptive 
to di racter, his classification served 
its peels to discourage—in 
ing ri any urge toward understand- 
ol psychological dynamics. 
cae psychiatric thinking and 
(80) ise ped influenced James 
wae e work of Janet and Charcot 
Particularly important in this 


Con: * K, 
. 4.4Nection, With Morton Prince, he 


i 4 : ; 
7 pauch to stimulate interest in the 
ieee dissociation, feeling as 
aes it was a fruitful method of 
ing igation of personality function- 
the va arly in his career he recognized 


leq ne of a clinical approach which 
Proach the 
ogy” (77 


whenever possible to ap- 
mind by way of its pathol- 
+p. 20). 


S 
18997? ee (65), published ïn 


arieties 
Publi; 
Wo; she 


Cal th; 
ered £ 


Self use, 
Point 
appr 
Oar r 
P, Pa of Titchener (86). 
Tincibles ne the influence of the 
p Great i Morris had this to say: 
Paha È are either reservoirs Or 
; They sum up and transmit 

Past, or they initiate the 
ure. Sixty years after its 
n aa 

» the Principles appears to be 


a 
flow ntecedent 


Publicar fut 
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one of the major watersheds of twentieth- 
century thought. Directly or indirectly, 
its influence had penetrated politics, 
jurisprudence, sociology, education and 
the arts. In the domain of psychology, it 
had foreshadowed nearly all subsequent 
developments of primary importance. 
Viewed retrospectively, the permanent 
significance of the Principles was incen- 
tive. It explored possibilities and indi- 
cated directions. These led, eventually, 
into social, applied and experimental 
psychology; into the study of exceptional 
mental states, subliminal consciousness 
and psychopathology. Because of its ex- 
treme fertility in the materials for hy- 
pothesis, most of the competitive schools 
of psychological theory that arose during 
the first half of the century could claim 
common ancestry in the Principles for at 
some point it implied their basic as- 
sumptions (77, p. 15). 


This aptly catches James's influence 
on clinical psychology, not through 
work directly in the field or with the 
method, but through the fertile (and 
contradictory) character of his think- 
Mia addition to the stimulation of 
his writings, James did take specific 
action of direct relevance to clinical 
psychology in his support of Clifford 
W. Beers, whose book, A Mind that 
Found Itself (19), did so much to 
further the mental hygiene move- 
ment. This he did through an en- 
dorsing letter which appeared in the 
first edition and, according to Henry 
James, his son, by departing from his 
fixed policy of “keeping out of Com- 
mittees and Societies” (64, p. 273). 
In addition, he was interested in 
psychical research and in the efforts 
of Freud and Jung, although dubious 
about both of these trends (64). 
Obviously it is impossible to cap- 
ture the full flavor of William James 
in a paragraph or two, but this “de- 
fender of unregimented ideas” is at 
least the eccentric brilliant uncle of 
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the men in clinical psychology who 
followed after. 

Another of the pioneers of this time 
and place was G. Stanley Hall. He 
was more influenced by the evolu- 
tionary concept stemming from 
Darwin than by French psycho- 
pathological thinking. Shakow, in 
considering Hall’s influence on psy- 
chiatry, so well summarizes his con- 
tributions that they may be seen as 
contributions to clinical psychology 
as well. He writes that it was: 


Hall, the propagandist, who gave 
Freud his first academic hearing, who 
gave courses in Freudian psychology 
beginning in 1908 and whose pressure for 
its consideration remained life-long; Hall, 
who influenced Cowles in establishing the 
psychological laboratory at McLean 
Hospital which had as directors following 
Hoch, Franz, Wells and Lundholm; Hall, 
who stimulated Adolf Meyer, by his 
early interest in child study, to write his 
first paper on a psychiatric topic— Mental 
Abnormalities in Children during Primary 
Education . . —and who did so much to 
make the country child-conscious; Hall, 
whose students Goddard and Huey (also 
Meyer’s students. at the Worcester State 
Hospital) did the early pioneer work on 
feeblemindedness . . . Hall, whose brav- 
ery in handling the problem of sex did so 
much to break down the first barriers, 
thus greatly facilitating the later child 
guidance handling of this and related 
problems; Hall, whose student Terman 
achieved so much in the development of 
the Binet method in the United States 
and whose student Gesell did so much for 
other aspects of developmental psychol- 
ogy; Hall, whose journals regularly pub- 
lished material of psychopathological in- 
terest; Hall, the ramifications of whose 
Psychological influence are most per- 
vasive in fields related to psychopathol- 
ogy... (92, p. 430). 


Certain other factors might also 
be mentioned. Before his period as 
president of Clark University, Hall, 
while at Johns Hopkins, held weekly 
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clinics at Bay View Hospital and, 
until its medical staff was organized | 
under his direction, served as lay * 
superintendent. For a period of years 
he taught and demonstrated for psy- 
chiatrists at Worcester State Hospi- 
tal, handing over the actual ins 
tion in 1895 to Adolf Meyer, bu 
continuing his interest in the a 
(74). Other students of this pen 
who made substantial contributions 
to clinical psychology included Bie 
chard, Conklin, Kuhlmann, and 
teer. h 

Something of the spirit and activity 
of the associates of these men mente 
captured by an examination O the 1 
journal that was begun early 1” aa 
century. The Journal of Abn 
Psychology, later called The ge 
of Abnormal and Social Psycho 
was a major source of publication, 

i 


the more enlightened efforts a 
s 


time. Until 1913, when ae it wai 


analytic Review was founded cho 
the only journal in which Psy). 
analytic papers were published \ ir- 
Founded in 1906 for the express Pad 
pose of serving both medicine ae 
psychology, it had as its editor hol 
ton Prince, later professor of PSY" ad 
ogy at Harvard University» tors 
numbered among its associate ona! 
Hugo Münsterberg, James Pie 4 
August Hoch, Boris Sidis, CH4 phe 
Dana, and Adolf Meyer catch 
papers in the first issue aptly.” the 
the various influences at wor i 
psychology and psychiatry 

| 


t j aper 5 
day. The first is a p Predch s 


4 


and thus represents the he secon 
chopathological school; a 2 on 
concerns hypnosis; the tht ie fi 
tique of Freud by Pinan an tion 4 
article in English calling at 


urth, 
Freud's work); and the fo cernit 
paper by Morton Prince f multik 
j 


t 
| 
i 


his most famous case Of g, 
: m 
personality, Miss BeauchamP 


e 
a 
. they then 


we 


N enc €avors in 
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ae book review in this new journal 
as that of Freud's Psychopathology 


- of Everyday Life, which had been 


published in Germany in 1904. So 
a writer is aware, the first 
ls e concerning psycho- 
e ad y an American psychologist 
of this 4 in the February 1909 issue 
te Journal. It was entitled “An 
Ma: anon of the Psychoanalytic 
Sort i Psychotherapy with a 
is P a Case so Treated” (90). 
stance Ppparently the second in- 
c N a report of personal psy- 
cholos; apeutic experience by a psy- 
gist.2 Its author, known for 
fields far removed from 
E Walter Dill Scott, the psy- 
Stern Uh later president of North- 
ae niversity. 
atric situation in the official psychi- 
trast, The! may be used for con- 
0 appe e first psychoanalytic paper 
Insanit ar in the American Journal of 
ISsue, lg in the October 1909 
Ries ot his paper was by Ernest 
fact th Toronto and deplored the 
Neglected Freud’s methods had been 
reva. None of Freud’s books 
Ye lewed in this journal for some 


1S, was 
cho) 


ars is 
pear nd, indeed, the first review to 
anay, Ves that of Brill's Psycho- 


sagen July 1914. 
Some id Coriat (32), in presenting 
in osta iscences of psychoanalysis 
Psychothe, attributes the interest in 
tion €rapy there to the stimula- 
“A. Brill illiam James. Although 
tice ip Ul began psychoanalytic prac- 
Shly ps ew York in 1908, he was the 
i tha Ychiatrist in the United States 
Kele e engaging in such prac- 
E »*utnam, and Ernest Jones, 
Sigs, for ; 
i 3 rang a medical degree, Boris 
srie tom Medus lOBist, published in 1907 in 
Si o ical and Surgical Journal (96) a 


Cases of 


Rastio, ated what he called hypnoidal 


by his particular method of sug- 
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then of Toronto, were the first in 
America to do active work with psy- 
choanalytic methods. The first Eng- 
lish translation of a work by Freud, 
Selected Papers on Hysteria, appeared 
in 1909 according to Coriat (32). It 
was in this same year that G. Stanley 
Hall, as president of Clark Univer- 
sity, invited both Freud and Jung to 
come to the United States to lecture 
on the occasion of the twentieth anni- 
versary of Clark University. Both 
by attendance and by the subsequent 
publication of these lectures in the 
‘American Journal of Psychology (51) 
psychologists became more familiar 
with their work. In the meantime, 
Brill (23) was translating Freud’s 
works, and other psychoanalysts be- 
gan practice. By 1911 there was 
enough interest that the first psycho- 
analytic association, the New York 
Psychoanalytic Society, was founded. 
In view of these factors in the his- 
tory of clinical psychology, it is pos- 
sible to offer the interpretation that 
actually it was partly the psycholo- 
gists and not psychiatrists alone, as 
is commonly supposed, who offered 
the first support to psychoanalysis in 
the United States. To be sure, in 
the twenties the psychiatrists in in- 
creasing numbers became interested 
and during the following twenty 
years became so firmly identified with 
the field that it is only today that 
psychologists, as psychologists, are 
again beginning to assume any prom- 
inence in psychoanalytic thinking 

and practice. 
The Psychologist and the Psychological 

Clinic 

It has been accepted he Deyn 
ists quite generally that the case 
pee to the founding of the first 
nic was treated by 


sychological cli 1 
Pightner Witmer (114) at the Univer- 
sity of Pennsylvania in March 1896. 
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Witmer was the first to speak of the 
“psychological clinic,” of “clinical 
psychology,” and the ‘clinical method 
in psychology” (26). The history of 
his clinic has been discussed else- 
where (26, 27, 93, 107, 114) and is 
quite well known. It is, therefore, 
unnecessary to dwell upon it. In- 
stead, after very briefly examining 
its functioning, attention will be 
given to the extent of its influence 
upon the history of clinical psychol- 
ogy 

Even a cursory examination of the 
early issues of the Psychological 
Clinic, a journal founded and edited 
by Witmer, will show that the work 
attempted in this clinic included 
referral to medical sources, the pres- 
ence of social workers, and many 
other “modern” innovations dis- 
cussed by the writer elsewhere (107). 
On the other hand, although the 
juvenile court and social agencies re- 
ferred cases to Witmer’s clinic, the 
great majority came from the school 
system. Much attention was paid to 
the relation of physical defects and 
neurological conditions to behavior 
problems. Cooperation with special 
teachers of the blind and deaf and 
the mentally defective was stressed. 
In general, intellectual aspects of 
children's problems were emphasized, 
using a biographical approach. Rel- 
atively few psychologists published 
in the Psychological Clinic in the early 
years. Educators, either teachers, 
principals, or professors, wrote the 
majority of the articles during this 
period. In later years the publica- 
tions of psychologists predominated. 
The articles are chiefly of antiquarian 
interest today. 

The clinic founded by Seashore 
(91) at the University of Iowa about 
1910 was modeled after Witmer’s 
clinic, and others, such as that 
founded by J. E. W. Wallin of the 
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University of Pittsburgh in 1912, 
undoubtedly owe part of their 1m- 
petus to it, but many other psycho- 
logical clinics and activities sect 
to grow up independently and pe 
little knowledge of the developmen 
of this first clinic (97). For examyie 
Seashore (91) speaks of his as t ‘ 
“second” psychological clinic. a 
yet in 1914 Wallin (105) found abori 
20 psychological clinics to bein ae 
ence, of which some at least mu: i 
have developed under a differen 
tradition except in the rather Bie: 
likely event that the great mej 
were founded after 1910, but beto 
1914. Although the Witmer ¢ i 
has been functioning continue” it 
since its inception, it is quite diffic oa 
to find evidence of its effects Ute 
clinical psychology today. This "Gi 
not been due to lack of local supP®, 
rather it is because its influencé © 
not spread beyond Philadelphi? 
any considerable degree. The rea “il 
for this relative lack of influence 
be discussed after considering id’ 
lated development: the child & 
ance movement. 


The Psychologist in Child Guide k 

Still another stream which mergo, 
into the torrent that is clinict 50° 
chology today came from t°? jp 
called child guidance movemen y 2 
this effort William Healy (59) 3 fant 
chiatrist, was the most, RS this 
early figure. ‘The beginnings © pion 


movement arose from the im 


nce 


that antisocial behavior W 
able by psychiatric means. ic 
quently discarded tenet W 


was an emphasis upon p 
Hence the first sean gu. 
clinic, at the time of ie “ie 
Chicago in 1909, was CC. yte" e 
Juvenile Psychopathic ee selet 
is perhaps prophetic tha 


-E 
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ot Healy for the position of direc- 
free yas as a pupil of James and a 
aid a in competition with a more 
Adi st undtian and experimentally 
zist” ae minded psycholo- 
nae E 242). Its first staff was 
oe zi l, consisting of Dr. Healy, 
Pal hs Sie Dr. Grace M. Fernald, 
fee oleeist, and one secretary. 
eet to note that no social 
staff o was a paid member of the 
Pelee Healy indicates that social 
akad. irom cooperating agencies 
n, with them from the very be- 
of ps S _Only later did the specialty 
on. hiatric social worker, as such, 
an a Mental testing by Fernald, 
empha: er by Augusta F. Bronner, 
aa ‘sized performance testing and 
10 i umenie of local origin. In 
inc ae Healy introduced the 
tates eet tests into the United 
simulta as did Goddard at Vineland 
jase and independently). 
nd oth outgrowth of the use of this 
Cation ter instruments was the publi- 
vidual a 1927 of a Manual of Indi- 
ronne ‘ests and Testing (25) by 
erg, Be Healy, and their co-work- 
besten Healy and Bronner had 
19 „eastward, organizing in 
Teme of i in Boston under the 
tion, i the Judge Baker Founda- 
aker Gui changed to the Judge 
ture w. uidance Center. This ven- 
resulted. enormously successful and 
in in still further important 
ny the field of delinquency. 
books Publications, including several 
linquent e problems of the de- 
“Pon patt ad considerable influence 
n Cintas: in this field. 
of Hea ‘trasting the relative success 
pith H venture and its continuity 
gk of DET with the relative 
akow CEE of Witmer’s clinic, 
of tiled a ) presents a thoughtfully 
Which ea nent, one or two points 
- an be mentioned. The psy- 


vss 


chologist Witmer was concerned with 
intellectual aspects of the functioning 
individual, worked primarily with 
mental defectives or school retarda- 
tion problems, when concerned with 
medical aspects focused more on the 
physical or neurological, and, most 
important of all, identified himself 
with the Wundt-Kraepelin point of 
view. On the other hand, the psychi- 
atrist Healy was concerned with 
affective aspects of the personality, 
worked primarily with behavior prob- 
lems and delinquency, when con- 
cerned with medical problems 
stressed the psychiatric, and, again 
most important of all, was profoundly 
influenced by James and Freud. Al- 
though a pioneer, Witmer turned his 
back on almost all that was to pre- 
dominate in the later days of clinical 
psychology and became of historical 
significance only. Healy is still a con- 
temporary. 

The Psychologist in Mental Hospitals 


The importance of McLean Hos- 
ital in Waverly, Massachusetts has 


never been fully appreciated in the 
history of psychiatry and psychology. 
Founded in 1818, its superintendent 
at the turn of the century was Dr. 
Edward Cowles, a former surgeon in 
the Union Army? Years later he took 
some incidental training in psychol- 
ogy at Johns Hopkins (57). In many 
ways he was a man ahead of his time. 
He encouraged research and brought 


to this hospital biochemists, patholo- 
gists, physiologists, and psycholo- 
ists. One could date the beginnings 


of conjoint medicine as taking place 
at McLean Hospital since these ap- 
proaches were used in its laboratory 
sometime before 1894. In that year 


Hall described the laboratory as fol- 


3 SHAFFER, P. A. Personal communication, 


1952. 
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lows: “The work of this laboratory 
was begun in 1889, for the clinical 
purposes of the hospital. It is sought 
to combine neurological studies in 
the departments of psychiatry and 
physiological psychology, and their 
relations with anatomical and chemi- 
cal pathology, etc.” (57, p. 358). 
Only a quotation from Cowles will 
bring out the contemporary ring of 
his words: 


The purpose of establishing and de- 
veloping the laboratory has been carried 
on under much difficulty, naturally due 
to the newness of the attempt to combine 
with psychiatry the other departments 
of scientific medical research. The pa- 
thology of the terminal stages of insanity 
must be studied as heretofore, and it is 
necessary to add that of the initial condi- 
tions which lead to mental disorder. Such 
studies must therefore be combined with 
physiological psychology in the attempt 
to determine the exact nature and causes 
of departures from normal mental func- 
tion. Also, in the dependence of these 
changes upon general physiological proc- 
esses, and in order to take into account 
all the elements of vital activity involved, 
it is supremely necessary to study both 
physiological and pathological chemistry 
in their direct and indirect relations to 
mental changes (57, p. 363). 


Research efforts along these lines 
apparently first emerged from this 
laboratory. In presenting the history 
of psychiatric research, Whitehorn 
(111) recognized this contribution 
and first described McLean Hospital 
and its work before dealing with any 
other developments. 
, Cowles, in a review of the progress 
in psychiatry at the time of the fifti- 
eth anniversary of the American 
Psychiatric Association in 1894, em- 
phasized the importance of what he 
referred to as the systems of “new 
psychology” as one of the “most 
hopeful signs of progress” to bring 
about advancement in the under- 


standing of mental diseases ae | 
Either as frequent visitors from E 
by Boston or as members of the s x 
of McLean Hospital at this i 
were Morton Prince, August Hori 
Boris Sidis, and Adolf Meyer. a 
terest in psychology is shown py E 
fact that Cowles and William Noyi 
of the same hospital, were amori 
approximately 13 to 18 indivi F 
who were present at the founding a 
the American Psychological Ast 
ation at Clark University in 

36). : 

A 1893 August Hoch (75) va 
selected by Cowles to be psycholog 
and pathologist at McLean. 
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i yas 
use of the term psychologii ving 
neither idle nor esoteric. pe 


previously received a medical e í 
tion, he now was sent abroa ear 
further training, and it would apP i 
that much of his training pe 
psychology with Wundt, ele 
Marbe, and Kiesow. He also WO is 
with Kraepelin. On assuming ok 
post at McLean he turned to rob- 
with the ergograph in clinical P h 
lems and in the first volume © me 
Psychological Bulletin (62) sum i 
up experimentation in this P: 
Subsequently, as professor of ps the 
atry at Cornell and director d to 
Psychiatric Institute, he turn ems 
more narrowly psychiatric pro? ; 
but there would appear to be Mc 
doubt that during this perio t least 
Lean he functioned, in part 4 
as a psychologist. that 
It was in this atmosphere yas 
a psychological laboratory | oun 
founded. This laboratory WaS jep- 
in 1904 at McLean Hospital Py influ 
ard Ivory Franz (50). It ee psy” 
ential in the rapprochemeni y, al 
chology and psychopatho on eters 
though often interested in cholog” 
more physiological than py. estab” 
cal. The laboratory becam 


— a. 
ay 
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ae under the direction of Franz, 
fo his leaving for what is now St. 
ey eths Hospital of Washington, 
zz Wells was appointed his 
an sor and remained there until 


ia Frang coatin his interest while 
article ington, not only writing such 
Publish with a modern ring, although 
Stata a in 1912, as “The Present 
SEN o Psychology in Medical Edu- 
Te Practice” (25), but also 
echas in 1907 a routine clinical 
a al examination of all new 

is oe in a mental hospital setting. 
of Era probably the first instance 
psychi ae psychological testing of 
hae ric hospital patients. Among 
tod. associates during the early 
win G yite Graze H. Kent and Ed- 
lished oring, both of whom pub- 
cog. Fs learning in dementia prae- 
own lthough Boring, as is well 
hevert page to other fields, he 
Spent theless felt that the summer he 

i $ the hospital was a very valu- 
om ot ag experience (22). 
Was psy, x to 1921 Grace H. Kent 
Dital awe at Philadelphia Hos- 
and St a Park State Hospital, 
1929} lizabeths, respectively. In 
Hospital, went to Worcester State 
(79). gt remaining there until 1926 
she wa, hereafter, for many years 

s at Danvers State Hospital. 


The p 
the Me hologist and Institutions for 
entally Defective 


tw 
Vineland Goddard's laboratory at the 
€ seco Training School that was 
the ava center to be devoted to 
Minded 4 ological study of the feeble- 
tector y H. Goddard became 
this instit psychological research at 
ential in ution in 1906 and was influ- 
l the establishment of the 
logi n 1898 Wyli 
feeb testin ylie, a physician, began psycho- 
lemin, te at the state institution for the 
at Faribault, Minnesota (98). 
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psychologist as a person working 
with the mentally defective. As men- 
tioned earlier, he first translated and 
used the Binet in this country. For 
practical purposes, the use of the 
Binet was at this time almost exclu- 
sively restricted to the feebleminded. 
It was from this center that the Binet 
spread to other institutions (84). His 
directorship continued until almost 
the twenties. 


Psychology as @ Profession 


It was as early as 1904 that Cattell 
(30) made the prediction that there 
would eventually be a profession as 
well as a science of psychology. Actu- 
ally professional action preceded this 
pronouncement. 

For purposes of this presentation 
the relevant characteristics of a pro- 
fession include establishment of com- 
monly agreed-upon practices con- 
cerning relationship with colleagues 
and with the public served. The 
questions of competency and the 
means of controlling competency im- 
mediately arise. Traditionally, a pro- 
fession controls competency among 
its own members. Thus, self-deter- 
mined control of its members is the 
hallmark of a profession. 

The first stirrings of attempts at 
control arose in the American Psy- 
chological ‘Association and took the 
form of considering control of clinical 
procedure through evaluation of test 
data. In 1895, only three years after 
the founding of the Association, 
J. Mark Baldwin, in the words of Fern- 
berger, “proposed the formation of a 
committee to consider the feasibility 
of cooperation among the psychologi- 
cal laboratories for the collection of 
mental and physical statistics” (43, 
p. 42). The committee that was 
appointed, chaired by Cattell, called 
itself “The Committee on Physical 
and Mental Tests,” but the battery 


330 


lows: “The work of this laboratory 
was begun in 1889, for the clinical 
purposes of the hospital. It is sought 
to combine neurological studies in 
the departments of psychiatry and 
physiological psychology, and their 
relations with anatomical and chemi- 
cal pathology, etc.” (57, p. 358). 
Only a quotation from Cowles will 
bring out the contemporary ring of 
his words: 


The purpose of establishing and de- 
veloping the laboratory has been carried 
on under much difficulty, naturally due 
to the newness of the attempt to combine 
with psychiatry the other departments 
of scientific medical research. The pa- 
thology of the terminal stages of insanity 
must be studied as heretofore, and it is 
necessary to add that of the initial condi- 
tions which lead to mental disorder. Such 
studies must therefore be combined with 
physiological psychology in the attempt 
to determine the exact nature and causes 
of departures from normal mental func- 
tion. Also, in the dependence of these 
changes upon general physiological proc- 
esses, and in order to take into account 
all the elements of vital activity involved, 
it is supremely necessary to study both 
physiological and pathological chemistry 
in their direct and indirect relations to 
mental changes (57, p. 363). 


Research efforts along these lines 
apparently first emerged from this 
laboratory. In presenting the history 
of psychiatric research, Whitehorn 
(111) recognized this contribution 
and first described McLean Hospital 
and its work before dealing with any 
other developments. 
_ Cowles, in a review of the progress 
in psychiatry at the time of the fifti- 
eth anniversary of the American 
Psychiatric Association in 1894, em- 
phasized the importance of what he 
referred to as the systems of “new 
psychology” as one of the “most 
hopeful signs of progress” to bring 
about advancement in the under- 
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standing of mental diseases ae 
Either as frequent visitors from E 
by Boston or as members of the Eo 
of McLean Hospital at this R 
were Morton Prince, August a 
Boris Sidis, and Adolf Meyer. re 
terest in psychology is shown by T 
fact that Cowles and William Noyi 
of the same hospital, wene amonia 
approximately 13 to 18 indiv! F 
who were present at the founding G 
the American Psychological Asso 
ation at Clark University 1 

36). 7 

! A 1893 August Hoch (5) k 
selected by Cowles to be psycholog 
and pathologist at McLean. 
use of the term psychologis ying 
neither idle nor esoteric. quce 
previously received a medical i for 
tion, he now was sent abroa' eat 
further training, and it would ae i 
that much of his training Kulp 
psychology with Wundt, mek 
Marbe, and Kiesow. He also WO his 
with Kraepelin. 


was 


On assuming k 
post at McLean he turned 7 we ; 
with the ergograph in clinical P the 
lems and in the first volume ee 
Psychological Bulletin (62) su™ jeld. 
up experimentation in this chi- 
Subsequently, as professor of PSY the 
atry at Cornell and director ° 


{0 
Psychiatric Institute, he ture as, 
more narrowly psychiatric pre jitt!e 
but there would appear to c 
doubt that during this perio f feast 
Lean he functioned, in part 4 
as a psychologist. that 
It was in this atmosphere was 
a psychological laboratory gu’ 
founded. This laboratory W@® chep” 


in 1904 at McLean Hospital DY 7f 
ard Ivory Franz (50). It ie 
ential in the rapprochement A al- 
chology and psychopatholog™ ' ters 
though often interested 1n „cholog” 
more physiological than a * tab 
cal. The laboratory becam 


_ 
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aed under the direction of Franz, 
Elizab hs leaving for what is now St. 
a eths Hospital of Washington, 
a. Wells was appointed his 
1921. or and remained there until 
in tat his interest while 
aiticles ington, not only writing such 
publist we a modern ring, although 
Staty hed in 1912, as “The Present 
Galion of Psychology in Medical Edu- 
in Practice” (25), but also 
oa in 1907 a routine clinical 
See apap examination of all new 
his na in a mental hospital setting. 

Š Nfa probably the first instance 
Psychiat, psychological testing of 
ee ric hospital patients. Among 
Period associates during the early 
win G wos Grate H. Kent and Ed- 
kea oring, both of whom pub- 
cox, i learning in dementia prae- 
res Ithough Boring, as is well 
Neverth remed to other fields, he 
Spent j eless felt that the summer he 
able, oe hospital was a very valu- 
= oe experience (22). 

Was psy w to 1921 Grace H. Kent 
ia ne logit at Philadelphia Hos- 

and St Rie. Park State Hospital, 
1929 sh izabeths, respectively. In 
ospital went to Worcester State 

(79 naning there until 1926 
ereafter, for many years 
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the a Training School that was 
the payee center to be devoted to 
Mindey rological study of the feeble- 
director Henry H. Goddard became 
this la psychological research at 
ntial en in 1906 and was influ- 

> in the establishment of the 
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psychologist as a person working 
With the mentally defective. As men- 
tioned earlier, he first translated and 
used the Binet in this country. For 
practical purposes, the use of the 
Binet was at this time almost exclu- 
sively restricted to the feebleminded. 
It was from this center that the Binet 
spread to other institutions (84). His 
directorship continued until almost 


the twenties. 


Psychology as @ Profession 


It was as early as 1904 that Cattell 
(30) made the prediction that there 
would eventually be a profession as 
well as a science of psychology. Actu- 
ally professional action preceded this 
pronouncement. 

For purposes of this presentation 
the relevant characteristics of a pro- 
fession include establishment of com- 
monly agreed-upon practices con- 
cerning relationship with colleagues 
and with the public served. The 
questions of competency and the 
means of controlling competency im- 
mediately arise. Traditionally, a pro- 
fession controls competency among 
its own members. Thus, self-deter- 
mined control of its members is the 
hallmark of a profession. 

The first stirrings of attempts at 
control arose in the American Psy- 
chological ‘Association and took the 
form of considering control of clinical 
ure through evaluation of test 
data. In 1895, only three years after 
the founding of the Association, 
J. Mark Baldwin, in the words of Fern- 
berger; “proposed the formation of a 
committee to consider the feasibility 
of cooperation among the psychologi- 
cal laboratories for the collection of 
mental and physical statistics” (43, 

. 42), “The committee that was 
appointed, chaired by Cattell, called 
itself “The Committee on Physical 
and Mental Tests,” but the battery 
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of tests they proposed for try-out to 
develop norms gained little accept- 
ance so that after 1899 no further 
word was heard from this committee. 
Another committee for the purpose 
of establishing methods of testing was 
appointed in 1907 and continued 
until 1919. It made some progress, 
for example, sponsoring research on 
the Woodworth-Wells Association 
Tests, but it fell far short of the os- 
tensible goal. 

In 1915, on the motion of Guy M. 
Whipple, the Association went on 
record as “discouraging” the use of 
mental tests by unqualified individ- 
uals. In 1917 a committee to consider 
qualifications for psychological ex- 
aminers was appointed, and two years 
later one to consider certifying ‘‘con- 
sulting” psychologists. In 1919 the 
Section of Clinical Psychology within 
the American Psychological Associ- 
ation was formed (43). In large 
measure, it was a “special interest 
group” concerned with arranging 
programs at the annual meetings and 
the like. Its members were, however, 
drawn into the discussion, pro and 
con, of the merits of certification. 
After much maneuvering, favorable 
action on certification of clinical psy- 
chologists finally resulted, and the 
first certificates were granted after 
the 1921 meeting. However, only 
twenty-five psychologists applied, 
and the project was abandoned. The 
death blow was dealt by an APA 
policy committee which considered 
that certification was n 


and, on vote of the APA membership 
in 1927, disconti 


instituted, especi 
workers outsid 


Thereafter, according to Fernberger 
(43), there was 
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without important action within the 
American Psychological Association 

n these problems. ae 
: ee training, as disri 
guished from academic course v 
is a manifestation of professi 
training. Morrow (78) indicates ae 
Lightner Witmer was apparently ihe 
first to suggest practical work tonta 
psychologist through training sc E 
and laboratory. However, the m 
actual internships were those ofog 
by the Training School in Vinela ot 
New Jersey, under the supervision © 
H. H. Goddard. This program begn 
in 1908 and has continued dove 
the present time. In 1909 Wi 


` tu- 
Healy began accepting graduate 5" 


` thic 
dents at the Juvenile Psychopať 


Institute in Chicago, while the E 
internship in a psychiatric inetd at 
for adults was established in 19 ‘tal 
the Boston Psychopathic Hosp 
under the direction of Robert in- 
Yerkes. Other earlier internships * 
clude those at Worcester State ster? 
pital, McLean Hospital, the We nia 
State Penitentiary in Pennsylvä ijd 
and the New York Institute for 
Guidance. 


gE 
CLINICAL PsycHoLOGY IN 3 
TWENTIES AND THIRTIE 


; jnic? 
In the twenties and thirties ae its 
psychology left the period en’ 
lusty, disorganized infancy ani put 
tered its rather undernourishe AS 
rapid and stormy adolescent” r£ 
late as 1918 only 15 membere eld 
per cent of the APA listed sear 
of clinical psychology as 2 r 3 
interest (44). This rose to 99 uae eat 
or 19 per cent in 1937. In “persh? 
the newly instituted mem i 
category of Associate showe lini? 
28 per cent interested d of inte! 
psychology, the largest fiel bip: In 
est for this class of membe y ol0 
increasing numbers clinical p spit” 
gists were employed in 
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ae schools, penal institutions, 
sind pee homes for the feeble- 
re » industrial plants, and the 
ith A of agencies concerned 
Finch uman welfare. For example, 
ve Odoroff (46), in a survey 
oe that employment trends, indi- 
teri hat of 1,267 members of the 
in 1931, Psychological Association 
Ree, i 286 or 26.9 per cent were 
aii, eaching positions. In 1940 
i er of nonteachers had 
kembe a or 39.3 per cent of the 
Uitreased ip. Clinical nonteachers 
ten sed from 95 to 272 during this 

year period. 
ra during this period that many 
clinical ogists did yeoman service for 
Anil psychology without being 
Carl SH identifed with the field. 
aan: Seashore (91) may be used 
aK, illustration. It has already 
cholo noted that he founded a psy- 
ea clinic at the University of 
mov ae 1910. During the period 
ested nder consideration he was inter- 
cholo in the relationship between psy- 
lead and psychiatry and took the 
hee n organizing a national confer- 
Sündis this topic. He also aided in 
ital DE the Iowa Psychopathic Hos- 
eae worked with Samuel Orton, 
ohng Lee Travis, and Wendell 
ae on in speech pathology. Many 
ood men such as Gardner Murphy, 
lish Hes Watson, Horace B. Eng- 
Lewi lbert T. Poffenberger, Kurt 
ak. Carney Landis, Robert M. 
D Walter R. Miles, Gordon 
altho Port, and Kurt Goldstein, 
Some 8 i primarily associated with 
Rik GS aspect of psychology, 
field, tformed services for the clinical 

I 5 

those Spite of such developments as 
Could ware, described, Loutitt (70) 
that a Cate during the same period 
ally eae Psychology, gener- 
teres. d ing, has not been greatly 
ed in practical problems of 
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human behavior” (70, p. 361). This 
contention applied to clinical psy- 
chology with as much force as, or 
more than, it did to other applica- 
tions of psychology. Most of the 
difficulties that clinical psychology 
went through during this period as 
it groped toward professional stature 
were internal to the field itself. Both 
rapid growth and some hostility from 
the dominant entrenched forces in 
psychology are imbedded in the 
history of the period and influence 
many of the specific developments 
now to be discussed. ~ 


The Psychometric Tradition 


The period of the twenties was, in 
the words of Merrill, a “plateau . . . 
[following] the initial impetus given 
to testing when these first tools of the 
clinician were being subjected to 
evaluation, and the exaggerated ex- 
pectations of over-enthusiastic users 
were being reduced in the crucibles 
of research” (73, p. 283). Studies of 
validity, investigations of the con- 
stancy of IQ, application of the tests 
to new populations, studies of indi- 
vidual differences, the nature-nurture 
controversy, racial differences, the 
development of group testing, a- 
chievement tests, interest measures, 
and personality testing of the ques- 
tionnaire variety occupied this and 
the following decade and helped to 
consolidate the gains of the previous 
period. Theories of intelligence and 
factor analysis are also intimately 
related to this trend. It was a period, 
as the term plateau implies, of 
masked gain which prepared the way 
for the present period. 

More and more objections began 
to be raised to the limitations en- 
tailed by this approach. The de- 
velopment of group tests during and 
after World War I placed a premium 
on easy reproduction, rigid standardi- 
zation down to the slightest detail, 
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and emphasis on the score obtained 
to the exclusion of all else. Measures 
of personality with these same char- 
acteristics were developed during the 
twenties and thirties. To some psy- 
chologists the results obtained were 
considered disappointing and sterile. 

In 1927 F. L. Wells published 
Mental Tests in Clinical Practice 
(108), in which he stated vividly the 
major objection to a rigid psycho- 
metric approach: 


An intelligent South Sea Islander, ob- 
serving a psychometric examination, 
would be likely to regard itas a magic rite 
designed to propitiate friendly spirits in 
the patient's behalf. Should he observe a 
conscientious examiner in the apprentice 
Stage, tightly clinging to forms pre- 
scribed, his idea would be confirmed, for 
none knows better than himself how 
slight a departure from the required 
formulae will not only destroy their 
beneficence but may well deliver the 
hapless sufferer into the hands of the 
malignant ghosts. Over against such 
esoteric views of psychometric methods 
is the customary and pragmatic one. The 
function of psychometrics is not the ac- 
complishment of a ritual, but the under- 
standing of the patient. The ceremony of 
mental tests is valuable so far as it serves 
to reach this end. When it fails, or stands 
in the way of doing this, Proper tech- 
nique demands that it be modified. 
Ability to do this intelligently is what 
distinguishes the psychologist, properly 
so called, from the “mental tester” (108, 
p. 27). 


Further objections to exclusive reli- 
ance upon a psychometric approach 
arose with the emergence of projec- 
tive techniques as an aspect of the 


dynamic tradition next to be con- 
sidered. 


The Dynamic Tradition 


; Many of the present developments 
in clinical psychology—the emphasis 
on understanding of personality func- 
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tioning, the attempt to relate present 
behavior to experiences of which the 
patient is unaware, the evaluative 
use of incidental verbalizations an 
physical behavior of the patient, an i 
the artistic element in psychodiag- 
nostic appraisal—stem in large meas 
ure from the dynamic tradition. y 
In terms of the sources of ne 
influences, Sigmund Freud, of cona 
looms largest. He and his ae i 
analysts profoundly affected. mi 
thinking of many clinical psyc® ki 
gists, who were for the most Be 
passive recipients of this influen 
No longer did they share leader tee 
with their medical colleagues as te 
ing the first twenty years of tee 
tury. The influence of psychoa' “the 
sis was felt directly on three i 
specific manifestations of the RAT: 
tradition directly involving the 
chologist—projective technique: 
Harvard Psychological Clinic, 
the American Orthopsychiatr!¢ 


sy" 
e 


a 


n i ac! 
sociation. The first, an a arts an 
personality, the second, a cll jgatio™ 


the third, a professional organ! ; 
share responsibility as the ay dy 
portant manifestations of t of the 
namic tradition in psychology “yrn 
day. Each will be considered H pY. 
Hermann Rorschach, a tht ' 
chiatrist, published with Operation, 
on the specific but intricate ra plos 
ships which exist between B T w 
technique and psychoanalyo y of ; y 
technique itself occupied ™ unti? ) 
time between 1911 and his stati 
death in 1922. In the Unt gechat] 
pioneering work with the a chi 
was done by David M. ie uel g 
psychiatrist, with whom 
Beck became associate ati 
in 1927. In 1930 Beck pe cou 
first Rorschach study me 
as his doctoral dissertatio rach t 
ing the thirties the Rowe jore 
nique came more an 
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nee in clinical circles. Along 
Sits as pioneer American psychol- 
$ R $ made major contributions 
aa literature during this 
piste | a Bruno Klopfer, Mar- 
Swat, ertz, and Zygmunt Pio- 
tae reasons are given by Beck 
_ = the increasing preoccupation 
ees with the Rorschach 
tists a as compared to psychia- 
labor Ea is, first, the division of 
A din a the Rorschach as one of 
and A i a testing instruments 
Spread cond, the fact that its use 
He tel ioe the narrowly psychia- 
lin Ga nio. the schools, work with 
the: ents, industry, and the like. 
é oF ie Solve techniques, notably 
iloa nematic Apperception Test, 

5 porated during the thirties. 
namic 2 ai the psychody- 
the Sata asis began to be a part of 
the ps ee armamentarium of 
Fran ‘ychologist. The article by L. K. 
Study of Frojective Methods for the 
in 1939 ersonality”’ (48), published 
Projects" offered a rationale for the 
b a approach and stimulated 
in the rie and theoretical efforts 
su mara oe to follow. Merrill 
. es other reasons for the 


"pid spr 
having Ped of projective testing as 


that h as to do with significant changes 
Self te been occurring in the clinician’s 
of hi a. and his changing perception 
Stroy S as his social responsibilities 
ima ii, Projective tests have 

n aportant tools for the psycho- 
On and r hese tests command the at- 
pytical aires of our colleagues in the 
nols Constit ernity, the psychiatrists. 
b Bical sti ute moreover, the basic tech- 
putt a nasucture upon which is being 
Vective Me point of view, 
Personali ology with its own the- 
logy ality. This new projective 
SYcho as been aptly characterized 
O8Y of protest. As both be- 
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haviorism and Gestalt psychology came 
about as protests against the established 
psychologies called structural, so this 
emerging projective psychology runs 
sharply counter to the traditions that 
have characterized individual psychol- 
ogy in America. Having something to 
push against, it can move (73, p. 286). 


In 1927 the Harvard Psychological 
Clinic was founded by Morton Prince. 
Its express purpose was to bring to- 
gether academic and clinical psychol- 
ogy. Henry A. Murray took over 
headship of the clinic early in the 
thirties and with a large group of 
collaborators, including Donald W. 
MacKinnon, Saul Rosenzweig, R. 
Nevitt Sanford, and Robert W. 
White, carried on a brilliant research 
project in personality functioning. 
This culminated in 1938 in the well- 
known Explorations in Personality 
(81). 

The American Orthopsychiatric 
Association is an organization with 
ties to child guidance in particular 
and to the dynamic tradition in gen- 
It was founded in 1924 with 
many of the leaders of the child guid- 
ance movement present (71). William 
Healy was elected president during 
this year and served through 1926. 
Later presidents included Karl Men- 
ninger, David Levy, and in 1931, the 
first psychologist to be president, 
Augusta F. Bronner. Other psychol- 
ogist presidents were Edgar A. Doll, 
Samuel Beck, and Morris Krugman. 
After thinking through the problem 
of membership, originally restricted 
to psychiatrists, the pattern emerged 


eral. 


in 1926 of having as full members 
“psychiatrists, psychologists, and 
whose 


other professional persons 
work and interests lie in the study 
and treatment of conduct disorders” 
(71, P. 199). Both the letter and 
spirit of this method of organization 
for work interchange, support, and 
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advance have continued to the pres- 
ent day. However, there has never 
been any question, as might have 
been foretold from the original or- 
ganization, but that psychiatrists 
were dominant in it. For example, 
twenty-one of the first twenty-six 
presidents held the M.D. degree, only 
four being psychologists and only one 
a social worker. This organization 
continues to wield much influence 
both through its journal, The Ameri- 
can Journal of Orthopsychiatry, and 
through its annual meetings which 
are characteristically attended by far 
more nonmembers than members. 


Psychological Clinics 


This was a period during which 
psychological clinics reflected the 
plateau of the psychometric tradi- 
tion. Some new clinics appeared; 
others closed their doors (70). In 
1934 a survey report of a question- 
naire of psychoeducational clinics by 
Witty and Theman (115) appeared. 
On the basis of their returns they 
estimated that there were about 50 
such clinics. This figure may be con- 
trasted with the approximately 20 
found by Wallin in 1914 (105). In 
1932 the median length of time the 
clinics had been in existence was four 
years. Located in colleges, univer- 
sities, teachers colleges, and normal 
schools, their stated purposes involved 
(a) providing schools, social agencies, 
and individuals with diagnostic test 
services and remedial methods in 
order to bring about educational, 
vocational, and social adjustment; 
(b) training students in giving and 
interpreting tests; and (c) research 
with emphasis on the study of devi- 
ates, causes and treatment of learning 
difficulties, and work with remedial 
materials. It would appear that this 
survey epitomizes the work of psy- 
chological clinics of the day, featuring 
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emphasis on testing and remedial 
education. 


Child Guidance 


The period 1922-1927 was one in 
which the National Committee fe 
Mental Hygiene on behalf of 
Commonwealth Fund establishe 
demonstration clinics in a variety a 
cities and rural areas for the puree 
of showing both their need and ihe 
work they could do (99). For pild 
first time they were called ca 
guidance clinics.” Eight clinics pe, 
permanently established directly i 
result, and many others were at E 
partially stimulated by this effan 
was the announced intention ally 
the very beginning that eventa 
expenses for their maintenance y i 
be absorbed by the commun 
which they were located. 
experimentation as to metho! 
ganization in relation tO e were 
agencies was carried out—som Be 
attached to the courts, ee, to 
local charities, to university ® jd- 
teaching hospitals. The chil 
ance clinic plan of organization” in- 
for the professional personne a psy’ 
clude at least a psychiatrist, 
chologist, and a social worker. sta 
activities in their formative cad? 


ech 
continued roughly over the eir H 
1920-1930. To be sure, ttinve 
fluence and organization ¢ marke 


thereafter, but this perio > trib 
the heyday of their unique © 
tion. 

An important shift of foc" 
tention had been occurring 
this period. No longer woe J 
linquent of primary aT m 
was there much concern w agrologi 
defectives, epileptics, or "© a5 plac 
cases. Instead, emphasis W 
upon maladjustment 1 
home, especially that 


cen hip? 
: tio" 
around parent-child Te 4 


: schoo! inf | 
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ee clinics began to concentrate 
a Lae of the individual who 
the As spoken of as falling within 
ot hee range of intelligence, the 
et which may in some measure 
taced to emotional difficulties. 


T T 
he P Sychologist in Mental Hospitals 


sae 1921 Wells left McLean Hospi- 
tl I Boston Psychopathic Hospi- 
chol lere he served as head psy- 

Ogist until 1938. This hospital 


also Bee 

activit ecame a center of clinical 

Diesen». and training. A pioneer in 
-day clinical psychology, 


a Ia now of the Illinois 
Very E aig Institute, is still 
twenty ive. For a period of nearly 
directo years, Shakow served as 
a r of psychological research 
ioe State Hospital. His 

orks 2 along with his research 
ternshi ncluded direction of an in- 
Parenti, training program. It ap- 

a ahs Was the closest in spirit to 

is ie internship program, and 
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Mental Deficiency 


In 1919 Goddard was succeeded by 
Stanley D. Porteus as director of the 
Vineland Laboratory. Under both 
his direction and the subsequent 
direction from 1925 until 1949 of 
Edgar A. Doll the clinical problems 
of feeblemindedness received inten- 
sive and extensive study. 

It was precisely in the field of in- 
telligence testing that clinical psy- 
chology was most advanced during 
this period. Psychometric testing 
of suspected mental deficiency was 
widely accepted, and the psychologist 
was the authority in this field (28). 
Nevertheless, as Buck (28) indicates, 
appreciation of the complexity, 
rather than the simplicity, of the 
diagnosis of mental deficiency 
emerged during these two decades. 

The fact that a person was doing 
clinical psychological work with men- 
tal defectives unfortunately indicated 
almost nothing about the nature of 
the training and experience of the 
practitioner in question. In 1940 
Hackbusch (56) reported an inquiry 
concerning psychological work in 
state and private institutions for the 
mentally defective. Of the approxi- 
mately 100 institutions which replied 
apparently all were doing some form 
of psychological testing. However, 
less than half had a psychologist on 
their staff. The remainder had their 
testing done by outside sources, or by 
teachers, social workers, and physi- 
cians on their own staffs. It is also 
noteworthy that the “psychologists” 
apparently varied widely in the na- 
ture of their background. Some had 
less than an A.B. degree, while others 
had an A.B. or an M.A. in addition, 
but very few held the Ph.D. degree. 
Therefore, despite the acceptance of 
their work, the status of psychologists 
and psychological work in the twen- 
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ties and thirties was somewhat con- 
fused. 


Psychology as a Profession 

The origins of professional activity, 
as has been indicated, were centered 
within the American Psychological 
Association. This period extended 
from 1895 to the mid-twenties. 
Founded to advance psychology as a 
science, the Association had not been 
singularly successful in reflecting the 
interests of its members either in ap- 
plications of psychology or in their 
professional aspirations. The twen- 
ties and thirties were characterized 
by the advent of other organizations 
more directly concerned with profes- 
sional problems. 

In 1917 a group of psychologists 
interested in the advancement of the 
practice of psychology met in Pitts- 
burgh, Pennsylvania. Leta S. Hol- 
lingworth took the initiative in 
bringing the group together, and 
prominent charter members included 
Bronner, Fernald, Healy, Kuhlmann, 
Pintner, Terman, Whipple, Wells, 
and Yerkes. To quote Symonds, 
“After a brief history of two years, 
during which a bitter struggle went 
on in the American Psychological 
Association over the question of 
authority for certification of psy- 
chologists for clinical work, the 
American Association of Clinical 
Psychologists became defunct 
through the adoption by the APA of a 
report recommending the establish- 
ment of the AACP as a Section of 
Clinical Psychology” (100, p. 337). 
According to the same writer, the 
next step was the slow development 
of various local groups concerned 
with applied and professional mat- 
ters in several states. 

In 1930 the Association of Consult- 
ing Psychologists was reorganized 
from a still earlier association founded 
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in 1921 (40, 52). Gradually it ex 
tended its membership beyond New 
York and environs and became one of 
the more important elements later to 
merge into the American Association 
for Applied Psychology (AAA) 
The organization meeting of thi 
association took place in 1937. Many 
of the difficulties in organizing Cony 
tered upon the standards for m 
bership. Then, as now, there was F 
dilemma of maintaining standar 4 
and yet not setting them so high 4 


jori those doing 
to exclude the majority of a a 


a national 


ology 


° P cture 
ganization. 
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Association of Consulting Pe 
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was devoted to organization® 
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nature of their applied orga nad ar 
The Psychometric Society al Stu) 
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similar dissatisfaction gii me 
quacy of representation 
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an, interests in the American Psy- 
Nase Association. So the thirties 
in at least the possibility of 
thst os rifts in the ranks of psy- 
Sy ol z k However, as is well 
aa this danger passed in the 
yee all of these organizations 
ie be pg the reorganized Amer- 
k ae ological Association (116). 
effect pas reorganization went into 
the he oth in spirit and in practice 
— rican Psychological Associa- 
cate Presents psychology as a 
ce and as a profession. 
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ject of i of learning as a sub- 
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SS of Partly because the sheer 
the DS numbers of patients confined 
Nostic Ychologists to psychodiag- 
Psychoty asks and partly because 
Stitutions P% except at a few in- 
‘ ine Was not practiced at all. 

ites tie relatively little difficulty 
Psychiat, sessional relations with 
arı try during this period. In 
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the psychiatrist himself was more 
isolated both from his medical col- 
leagues and from the public than he 
is today. More concerned with the 
psychotic and the adult than with 
the neurotic and the child, his path 
did not as often cross that of the 
psychologist as it did in the forties 
and fifties. 

No continuity in the development 
of psychotherapists among psycholo- 
gists is discernible from generation to 
generation. Neither Sidis nor Scott 
stimulated psychologists to work 
with psychotherapeutic problems. In 
later years individual psychologists 
prominent in psychotherapy gained 
in stature, not unaided to be sure, 
but also not from the combined 
efforts of any group or from the work 
of one senior individual. Phyllis 
Blanchard, for example, an acknowl- 
edged leading therapist, as attested 
to by her presence in leading sym- 
posiaand by bookson the topic, neither 
received her training in therapy from 
psychologists nor participated in the 
training of psychologists 1n therapy. 
Other therapist-psychologists, also, 
developed along individual lines. The 
work of Carl Rogers, although begun 
in the thirties, did not reach national 
prominence until the forties. 


PsyCHOLOGISTS IN THE ARMED SERV- 
ICES AND THEIR EFFECT UPON 
PsyCHOLOGY IN THE 
PosTWAR PERIOD? 


About 1,500 psychologists served 
in the armed services during World 
War II. About one out of four 
psychologists thus was called upon to 
function in an applied field—that 1s, 
psychology applied to the very 

5 This section of the article is a modification 
of a section of a chapter in a book edited by 
the writer (106). The permission of Harper 
and Brothers, publishers, to include this sec- 
tion is acknowledged gratefully. 
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practical problem of war. Moreover, 
this group was predominantly young, 
averaging about 32 years of age (24), 
thus including many individuals just 
reaching professional maturity. It is 
not unduly optimistic to suppose 
that some of their experiences during 
these tours of duty carried over in 
attitude and practice to the postwar 
years. 

To appreciate properly certain 
changes of attitude, it must be re- 
membered that a considerable num- 
ber of psychologists in uniform were 
products of an academic tradition 
whose isolationist tendencies in re- 
gard to professional application prior 
to the war they were quite willingly 
and even complacently furthering. 
In fact, Andrews and Dreese (16) 
found that almost 90 per cent of the 
psychologists in military service were 
in academic or governmental work 
prior to the war. 

From the process of learning to 
apply their psychological training to 
the military situation, later con- 
sideration revealed at least two major 
trends that have had, and will con- 
tinue to have, profound effect upon 
contemporary psychology. They dis- 
covered to their mild surprise, and to 
the considerable amazement of their 
colleagues from other disciplines, 
that their general training in psy- 
chological methods was capable of 
application to many problems which 
at first seemed utterly alien to their 
background. From aircraft instru- 
ment-panel design to selecting under- 
water demolition teams, psycholo- 
gists found that they, in collabora- 
tion with specialists from other fields, 
had something valuable to con- 
tribute. Realization was forced upon 
them that an experimental back- 
ground in psychology is capable of 
transfer to intelligent and capable 
handling of many sorts of problems. 
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Paradoxically, however, he 
gained added respect for the clinica! | 
approach. In this connection it 
must be realized that almost half of 
the psychologists used clinical an! 
counseling procedures during sor 
part of their period in uniform (2 } 
Many psychologists, willy-nilly, voi 
placed in a position where they fe 
tioned in selection and assignmen' 
sat as members of discharge boards, 
worked as members of clinical teami 
conducted therapeutic sessions, be 
group and individual, and in the é 
and many other ways used ana 
nostic and treatment methods. a 
crete expressions of this interest $ d 
be found in an article by Britt 4 
Morgan (24) concerning the Bi: 
obtained from a questionnaire na 
to every psychologist in unifor 
They conclude that there was or 
overwhelming interest in having "ig, 
practical postwar graduate te 
Nearly 24 per cent of the sugges’ 
for new courses for graduate “ Jini- 
were clearly within the genera med 
cal field. At least some of the 4" re- 
services psychologists who ha 
viously not been particularly 
tive came to understand an ane 
preciate the contributions, pa’ pod: 
potential, of the clinical mem the 
This impression is verifie 4 nd 
finding in a survey by Andrey many 
Dreese (16) that three times aai in 
military psychologists engari pad 
clinical work after the wat 
done so in the prewar perloc 
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concept of a profession of psychology. 
One illustration will suffice. Until 
after World War II, there was rela- 
tively little demonstrable agreement 
about the training, nature, duties, 
or status of the clinical psycholo- 
gist. To quote Eysenck, “A person 
who called himself a ‘clinical psy- 
chologist’ might be someone of great 
eminence, highly qualified academ- 
ically and with 20 or 30 years of 
practical experience in the fields 
of diagnostic testing, research, and 
therapy, or he might be a student just 
graduated from the University, with- 
out any kind of relevant experience, 
capable only of grinding out Binet 
I.Q.'s without even an adequate 
understanding of their relevance to 
the clinical problem presented” (41, 
p. 711). The facet of the profes- 
sionalization of a psychologist, al- 
though not completely defined today, 
has reached a degree of precise form- 
ulation undreamed of a few years 
ago. 
Current 
ments, stabi 


issues and accomplish- 
lizing trends, and un- 
resolved problems may be related 
to the emergence of psychology asa 
profession. Factors making for the 
present stabilization include the 
agreement of the great majority of 
interested parties concerning diag- 
nostic appraisal as a task of the clini- 
cal psychologist (7, 9, 12, 55, 94), the 
present organization and function of 
the American Psychological Associa- 
tion (4, 116), current efforts directed 
toward the training of clinical psy- 
chologists (9, 10, 12, 14), present ac- 
tivities looking toward codification 
of ethical problems (5, 6, 17, 21, 61), 
and the influence of such institutions 
as the American Board of Examıners 
in Professional Psychology (2, 3); 
the United States 
(42, 104), the 
(1, 58, 103), 


state societies (11), t 
Public Health Service 
Veterans Administration 
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and the armed services (102). On the 
other hand, currently unresolved is- 
sues face the profession today. The 
problems on which there are differ- 
ences of opinion both in psychology 
and in other professions include psy- 
chotherapy as a task of the psy- 
chologist and the nature of the rela- 
tion of psychology to psychiatry and 
medicine (7, 13, 54, 55, 72, 87, 94), 
the nature of the relation of psychol- 
ogy to social work (33), the question 
of the advisability of certification and 
licensure (31, 47, 60, 109, 112, 117), 
the question of the desirability of 
private practice (38, 39), the position 
and function of non-Ph.D.’s in clini- 
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cal psychology (15, 20, 35, 67, 69, 
98), and the “imbalance”? in psy- 
chology between scientific and pro- 
fessional demands (63, 87, 88, 89): 
Not only do these problems have 
roots in the past, but they are also 
an expression of the period of pro- 
fessionalization of large segments 0 
sychology today. 
j World War i focused the needs 
and demonstrated what could be done 
in clinical psychology; the peno" 
after the war is still feeling the pre 
sure of these social needs and is Ta 
nessing the reactions, adaptive ie 
otherwise, of a beginning profess! 
to these demands. 
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AND 


et vay early took cognizance of 
Sintra psychology and joined other 

| s in accepting and developing 
though scieoce (2, 6, 9, 28). Al- 
tributions s made significant con- 
chavior thea study of human 
K Si ner influence in the history 
found, ology was never very pro- 


chotet attainments of Italian psy- 
Portance. have not been equal in im- 
Scientists to those made by Italian 
chiatry in allied areas like psy- 
tributan neurology. The con- 
elds hav of Italy in these latter 
tention a6 attracted worldwide at- 
insane w ). The first homes for the 
farly as th, established in Italy as 
Psychiatri he 14th century, and the 
ella Pien hospital Santa Maria 
nd still A in Rome, founded in 1548 
h unctioning, is the oldest in 


fc 
trea ree The reforms in the 
hiarugi ¢ of patients, effected by 
dates 8 (1759-1820), actually ante- 


Pinel those of the French physician 
With (748-1826), who is credited 
the TOPE the first to revolutionize 
Was als ment of the insane. Chiarugi 
Italian : the author of the first 
thera y ext in psychiatry. Music 
Sven pa occupational therapy, and 
Miragi c Podrama were used by 
the 142 in Naples in the middle of 
Pe ree a In Italy psychiatry 
ho . Th ad a neurological orien- 
h in Ridin it is not surprising 
cheek (C ent times in Italy electro- 
Sling i Bini) and acetyl- 
av uced shock (Fiamberti) 
y ç originated. Supraorbital 
A i psychosurgery (Fiam- 
ad its origins in Italy. In 


alwą 
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neuroanatomy and neurology such 
names as Golgi, Luciani, Marchi, 
Bianchi and their discoveries are well 


known. 
BEGINNINGS AND PIONEERS 


Materialistic positivism had a 
strong hold on early Italian psychol- 
ogy mainly because of the powerful 
and enduring influence of Roberto 
Ardigò, professor at Padua Univer- 
sity, who in 1870 published La 
Psicologia come Scienza Positiva and 
in 1898 Unità della Coscienza in which 
he identifed all mental life with 
cerebral physiology- In the idealistic 
reaction against positivism, psychol- 
ogy, which was considered an off- 
spring of this system and a pseudo- 
philosophy, was opposed together 
with positivism. As a result psy- 
chology was excluded from, or greatly 
reduced in, the school curricula. The 
early strongholds of psychology were 
the universities at Rome, Florence, 
and Turin. 5 

The first Italian psychologist was 
Giuseppe Sergi (1841-1936), profes- 
sor at the University of Rome. The 
year of publication of his book 
Principi di Psicologia, 1873, the same 

ear as that of wa ; oe oy 
rundsiige der physiologischen sy- 
pie is regarded as the birth date 
of Italian psychology. In 1885 the 
first Italian psychological laboratory 
was established by him as a section 
of the Institute of Anthropology in 
Rome. Although Sergi wanted psy- 
chology to be independent of pbi- 
losophy, his own philosophical credo, 
strong positivism, permeated his 

views in psychology: 
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A different philosophy and a differ- 
ent philosophical trend were repre- 
sented by another pioneer of psy- 
chology in Italy, Francesco de Sarlo 

a devoted disciple of 

(1864-1937), Bree 
Brentano, at the University of Flor- 
ence (4). Through his efforts the 
first institute of psychology was 
opened in Florence in 1903. De Sarlo 
was a philosopher, psychiatrist, sur- 
geon, and psychologist. His views 
in psychiatry anticipated the psycho- 
biological concept, later to become so 
popular, but without violation of the 
traditional dualism. He received his 
training from the director of the 
Psychiatric Hospital in Reggio 
Emilia, Augusto Tamburini, a man 
who was greatly interested in psy- 
chology and influenced its develop- 
ment in Italy through his students, 
such as De Sarlo, G. Buccola, and 
C. G. Ferrari. It was Tamburini who 
first popularized the concept of 
mental hygiene among the Italians. 
Buccola (1854-1885) was the author 
of La Legge del Tempo nei Fenomeni 
del Pensiero (1883), a work which 
‘aroused a current of sympathy for 
psychological research in Italy. Fer- 
rari (1869-1932) contributed sub- 
stantially to the development of 
psychology: with Tamburini he 
founded a psychological laboratory 
in Reggio Emilia in 1896, the maga- 
zine Rivista di Psicologia, and in 1901 
he translated W. James's Principles 
of Psychology, an event which has 
been acknowledged as the turning 
point in the history of Italian psy- 
chology (9, 10). 

In Turin psychological problems 
were introduced into the field of 
physiology by Angelo Mosso (1846- 
1910) and into criminal anthropology 
by Cesare Lombroso (1835-1909), 
The former is well known to psy- 
chologists for his ergograph and for 
his pioneering research on work and 
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fatigue. His books, La Paura (1358 
and La Fatica (1891), were translate 

into many languages, including Eng- 
lish. Mosso became famous for his 
L'Uomo Delinquente (1876) and was 
hailed as the forerunner of on 
stitutional psychology. In gene 
Italians, and especially such scientis' 

as Di Giovanni, Viola, and Pen A 
have contributed to constitution 
psychology by their ania re 
techniques and their vigorous € a 
to establish the relationship betw¢ i 
physique and personality. Althones 
Lombroso did not develop any syi 
tem, his observations and his vié 

aroused a great deal of coin 
and prompted much research. | i 
later Tea he directed his atten g 
to parapsychology. In 1895 Mo i 
laboratory was turned over to F” A 
rich Kiesow (15) (1858-1940) 1s 
pupil and former assistant of v 
and a friend of Külpe’s. Turin 
transplanted from Leipzig tO xpetr 
not only the knowledge of K 1 
mental techniques, but also a y- 
thusiasm for experimentation 1” 
chology. For many years, long 

others opened laboratories an R 
research in other places, he ie is 
greatest experimentalist in Ita Yid of 
own work was mainly in me espe 
sensation, in taste and touc oA ere 
cially. Among Kiesow's stu mee: pi 
Gemelli and Ponzo. Another * was 
mentalist imported from en who 
Vittorio Benussi (1878-192 ‘ged 
although born in Italy, 1 beca™ 
Austria for many years an¢ a 
the most outstanding exper 
there. After World War I he at 
Padua, taught psychology lab 


rsý 


university there, and opene i tio" 
tory. His studies on er m 
respiration, suggestibility, a, te 
nosis received recognition b 
and abroad. italy 


A special place among 


——— 
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A x 
Bioneers in psychology is held by 
e Sanctis (1863-1935), an 
ogy pi nre not only in psychol- 

hrough a in psychiatry (1,7): 
science. hi enthusiasm for the new 
writin 1s versatile activities, his 
eft P 4 and his personal charm he 
psycholo = impression on Italian 
teacher =. _ He succeeded his 

ome aid T as head of the school of 
teacher of ecame the first graduate 
in Italy. penerimental psychology 

elds of tt While practically all the 
-chology $ heoretical and applied psy- 

is best vere explored by De Sanctis, 
child stu Ps ae were devoted to 
© unde y on the one hand and to 
Mentally donne and helping of the 
On the ott eficient and the abnormal 
Were other hand. His publications 
‘co ans, original, and in- 
reams, D Interested in sleep and 
Studies o e Sanctis published several 
large i the subject in 1896 and a 
l 99 nograph, I Sogni (Dreams), 
reud. omah preceded that of 
clude Za tee. important writings in- 
y ielogia reared del Pensiero (1904), 

LT] ioe (Vol. 1, 1929; 
iictigiosa (G 0), and La Conversione 
sh, Reli 924) (translated into Eng- 

re ee a Bio- 
nsed recopniti y, [1927]). He pro- 
Cligious Sa of and respect for 
aterialiste o "T had dealings with 
ns Said, up, Positivists, rationalists,” 
aate ie they all failed to in- 
a Avictions ” me their philosophical 
is ONE suce, and he said further that 
(7 finalit ceeded in shaking his belief 
) Y in nature and the universe 


f SYcho, 
&sse, 


P 
ROGRESS AFTER 1905 


In 19 
0 ‘ 
quce in ie significant event took 
tid, ress P the 5th International 
the the Psychology in Rome, 

© moss Presidency of Sergi, one of 


r 
Provocative congresses O 
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psychology ever held. At this con- 
gress the first scale of intelligence, 
the Binet-Simon, and W. James’s 
paper, “La Conscience Existe-t- 
Elle?” were given prominence. In 
general the congress found psychol- 
ogy in Italy firmly established. The 
work of Italian psychologists and of 
their laboratories was already well 
recognized. There was a lively in- 
terest in child study. The new studies 
in this field conducted in Britain, 
Germany, and France were matched 
by the excellent medical and biologi- 
cal studies of the child in Italy. 
Melzi, De Sanctis, and Ferrari had 
already distinguished themselves in 
that field, and Maria Montessori was 
about to launch her new educational 
movement. There were two domi- 
nant currents of psychological 
thought, one stemming from Wundt, 
the other from Münsterberg (6). 
There was one significant practical 
outcome of the congress for Italy: the 
next year the ministry of education 
tituted three autonomous 
y on the university 
and Naples, 


d Colucci. De Sanctis was 
ded by Mario Ponzo, 
lessandro Gatti, and the 
emature death by 
Costa. Galdo suc- 


later succee! 
Kiesow by A 
latter after his pr 
Angiola Massucco 


ceeded Colucci. : 
The other centers of psychological 


research and teaching have been 
Florence, Padua, Milan, and Genoa. 
In Florence the institute of psychol- 
ogy was headed by De Sarlo, then by 
Enzo Bonaventura, and since 1938 by 
Alberto Marzi. The chair of psychol- 
ogy in Padua was occupied by 
Benussi, and from 1927 to 1948 by 
Cesare Musatti. In 1948 when 
Musatti accepted the chair of psy- 
chology at the State University 1m 
Milan (founded three years after the 
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Catholic University in Milan, in 
1924) he was succeeded at Padua by 
Fabio Metelli. Musatti, who has 
been one of the few exponents of 
psychoanalysis, is the author of a 
two-volume work on the subject. In 
the other university of Milan, the 
Catholic University of the Sacred 
Heart, Agostino Gemelli has been the 
head of the psychology department. 
In Genoa Giuseppe Vibone has 
taught psychology at the University. 
There the faculty of medicine has also 
instituted a chair of psychology, of 
which Amedeo Dalla Volta is head. 
In World War I, during the politi- 
cal upheaval in Italy in the nineteen 
thirties, and more recently in World 
War II, psychology suffered a great 
blow. In spite of these hindrances 
progress has continued, however, 
marked among other events by the 
creation of the Italian Psychological 
Association and by the state decree 
in 1935, making psychology a re- 
quired subject for a degree in phi- 
losophy and complementary for a de- 
gree in pedagogy, medicine, and law 
(19, 20, 27). The opening in 1940 of 
an experimental center for applied 
psychology in the National Research 
Council, with Ferruccio Banissoni as 
director, is to be mentioned partic- 
ularly for it gave a new impetus to 
psychological research (3). 


TRENDS IN ITALIAN PSYCHOLOGY 


Following the period of interest in 
psychophysics, perception, and child 
study, so prominent prior to 1920, the 
emphasis in contemporary Italian 
psychology shifted to applied fields. 
A number of private and public cen- 
ters for psychotechnical research were 
opened and almost all leading psy- 
chologists were engaged at some time 
or other in applied psychology. Apti- 
tude testing and vocational guidance 
received special prominence. There 
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were strong efforts to extend psy- 
chology to education through EF 
development of new methods o% 
education based on the findings © 
child psychology, by instituting proJ- 
ects for school reform, by ee 
teachers in psychology, and by 
similar means. Child psychology has 
been fostered at the University oF 
Florence. The psychology of pe 
sonality, or characterology as it n 
called there, has attracted many @¢ 

herents in Italy. Psychoanalys's; 
however, as a doctrine and meth 
has had very few followers and ie 
taught at very few universities. 4j 
religious, cultural, and social tra 


tions of Italy have not allowed py 
a 


countries; in fact, there have 
been more opponents than de 
of psychoanalysis (23). 


fenders 


Ls 
LEADING ConTEMPORARY SCHO 


AND PSYCHOLOGISTS A 
Let us now review the importa 
centers of psychology and acque 
ourselves with the leading PSYC? js 
gists of Italy. It is obvious tha 
the ability and talents of the me 
these universities that determin’ 
role and influence of these schoo’ pe 
Italian psychology. Thus 
mainly the psychologists t! 7 ntion 
on whom we shall focus our at a ye 
Following a historical sequent”: per- 
shall speak of Ponzo and et 
sity of Rome, Marzi and Me 
the University of Florence, 
Padua, Gemelli and the 
University of Milan, and 
and the National Institute ha the 
chology. Then we shall men the 


n 
the 


nive 
ond 
n 
a 


a A 
Catholi¢ 
Banis$ 


new centers of psychology the 
Gregorian University an¢ © post 
Salesian University. ists fro" 
prominent living psycholog an 


: u 
the point of view of the v° 


, t 
Js 0” 
11 b 
ve 
ten ti? 
c V 
UI vi 
ri a” 
ont 
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gant of work and influence are 
emelli, Ponzo, Marzi, and Metelli. 


University of Rome 


e ogee before, the teaching 
were b e laboratory of, psychology 
Tbe egun here by Sergi. Under the 
ee aac direction of Sante de 
engi po emeni and collaborator of 
and rai e school of Rome flourished 
ae ren the prestige which it still 
— i the leadership of Mario 
as bec, uccessor of De Sanctis. Ponzo 
Piyoholea., the most representative 
in Milan’ he of Italy, Born in 1882 
Eee he studied in Turin, where 
and th ved the doctorate in medicine, 
_— taught psychology at the 
logi iy of Turin from 1905 to 
then hi e was Kiesow’s pupil and 
In 1931 palleagne and collaborator. 
been th he went to Rome and has 
o Bevche ever since as a professor 
stitute ef oe and head of the In- 
President Psychology. Ponzo is the 
Ssociati of the Italian Psychological 
o inactivit which after many years 
'S also ivity was revived in 1951. He 
ommitt member of the Executive 
cientif of the International Union 
fatigab] ific Psychology. An inde- 
roli a worker and an unusually 
time alen; Ponzo has for a long 
Physical associated with psycho- 
and tast Problems, especially touch 
"esearch e Later he extended his 
and ; to other fields of psychology 
devote the last two decades he has 
Plieq Ps imself particularly to ap- 
convie eychology. With a profound 
bilities of in the usefulness and pos- 
a s rena oa psychology, Ponzo 
ti tion in sly fought for its recog- 
iona] o, education, industry, voca- 
tion, Suidance, and personnel selec- 
= ami studies are valuable 
P fession D to aptitude testing an 
Onz ni selection. According tO 
’ Vocational guidance shoul 
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not be based solely on the assessment 
of aptitudes or intelligence, but on 
the general personality character- 
istics. Personality, character, and the 
natural inclinations of the individual 
were frequently stressed by Ponzo 
as the primary consideration, whether 
in vocational guidance, personnel 
selection, or accident prevention. 
The recognition and growth of ap- 
plied psychology and the emphasis 
on the problems of applied psychol- 
ogy in contemporary Italian psychol- 
ogy were undoubtedly to a great 
degree the result of Ponzo’s writings 
and activities, which also produced 
practical effects in various spheres of 
the national life of Italy. 

Upon succeeding De Sanctis, Mario 
Ponzo dedicated himself to organiz- 
ing the Institute of Psychology of the 
University of Rome, which he un- 
fortunately saw ruined during the 
war as a result of the bombings. 
Since World War II, owing to his 
efforts and zeal, the Institute has 
again revived its activity and offers 
much promise of promoting psycho- 
logical studies. Each member of the 
staff has his particular area of inter- 
est. Ponzo himself at present 1s 1n- 
terested in group psychology and 
vocational guidance. Leandro Canes: 
trelli, assistant director at the Insti- 
tute, works primarily in the areas of 
measurement of psychomotor skills 
and general experimental psychology 
and has distinguished himself by 
original studies of a ac- 
tivity and the use of the p a 
cyclographic method photographing 
the trajectories covered during move- 


ment in the study of voluntary 


cts. P 
j The second assistant, Ernesto Val- 


entini, is an animal „psychologist. 
Gigliola Sbordoni specializes 7 t R 
field of psychometrics, child pig - 
ogy, and audiovisual aids in teach- 
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ing. The remaining three assistants 
serve without compensation. Franco, 
Ferracuti, and Sbrana work in clini- 
cal psychology, Franco being espe- 
cially interested in the psychological 
problems of senescence and of cancer 
patients. A clinical psychologist in 
the Italian Air Force, Nicolo Nu- 
meroso, is working on personnel 
selection and is also interested in 
psychodrama. In addition to their 
experimental work, Ponzo and his 
staff also teach rather large psychol- 
ogy classes, conduct a child guidance 
clinic and a school for social workers, 
have a private clinical practice, and 
do some industrial counseling. 

The laboratory at Rome itself is 
well equipped as far as the older 
standard apparatus and space are 
concerned. Experienced machinists 
build special apparatus for the ex- 
perimentation and there are ex- 
cellent facilities for constructing 
equipment. Most of the research is 
done primarily in the field of percep- 
tion. An account of the work ac- 
complished during the last five years 
in the laboratory is presented in the 
Proceedings of the [Xth Congress of 
Italian Psychology (Nov. 1-4, 1951). 
There are lecture halls, which are 
very suitable for laboratory demon- 
strations, and visual aids including 
movie projection equipment. The 
library is well provided with Italian, 
French, and German journals, but 
the American and English journals 
are noticeably lacking. 


University of Florence 


De Sarlo, founder and director 
of this first institute of psychology in 
Italy, was succeeded by Enzo Bona- 
ventura, who demonstrated the sig- 
nificance of empirical factors in the 
genesis of perception by his research 
on perception, especially on the per- 
ception of time and space. Bona- 
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ventura published several volumes; 
the most successful was his work on 
psychoanalysis, La Psicoanalisi (last 
edition in 1950). Because of anti- 
Semitic attitudes in Italy at that 
time he was forced to relinquish his 
post as director of the institute a 
was finally compelled. to leave Italy. 
Up to the time of his tragic death in 
1948, which occurred during an Ara 
attack when he was giving aid during 
the war in Palestine, Bonaventll® 
held the seat of psychology at ¢ 
University of Jerusalem. 38 
Bonaventura’s successor 1N 19 


è ‘ t 
was Alberto Marzi, a prominen 
ce in Ital 
a 
psychology today. 


included a variety of 
attention, eidetic imagery, ae 
of intelligence of deafmutes, an R 
chotechnical problems. Marzi si 
associate professor at the Univer ef 
of Florence until 1948 and then 2° i- 
taking the requisite governme” sob. 
aminations he became Pre at i 
Having received a Rockefeller £ be 
he visited the United States fo" o- 
months. Following this visit 9° 5 
ceeded to the National Tashi 
Psychology in London and ae 
Paris where he studied chil 
chology with Henri Wallon. 
Marzi returned to Italy he ‘ yni 
the head of psychology at t 
versity of Bari in southern ~; i 
fourth most important [taliani to 
versity. Thus Marzi eonun 
hold academic appointments @ 
ence and at Bari, a fact that 1” ogist® 
the shortage of senior psy? 
in Italy (14). There are 2$- point, 
psychologists with dua 
ments, such as Banissoni 2? atory 


o 
(11). The modest Labor joren 
Industrial Psychology 1° ad py ts 
directed by Marzi, is finan? ic 


sng S i 
city and it provides testing, 2 yt” 
to industry and to the scho! 


$ 
! 
i 
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pee is assisted by Maria Louisa 
ohio. directs the practical 
ceil our young psychologists and 
tiviti social workers. ‘ His other ac- 
cule include the direction of the 
Sich for Studies of Accidents 
which A established in 1951 and 
all as a staff of five psychologists, 
Pee dùates of the University of 
AS and one social worker. 
ee to Marzi’s teaching 
ae a Florence he has been trans- 
chil Ba he Wechsler-Bellevue test for 
i Ri with the assistance of Lydia 
Broject and he has been studying 
A N techniques with Giovanni 
e Guarini. At Bari, however, 
Psychol major interest has been the 
x oe study of social classes. 
OR s been engaging in a study of 
rom eee hundred cave dwellers 
and e nearby villages of Matera 
‘ucania. 
apte his many teaching and 
Ween FI interests and his travels be- 
ime t orence and Bari, Marzi finds 
buller® dit Rivista di Psicologia, the 
> ie the Italian Psychological 
Secretary of which he is genera 
affiliate He is also a foreign 
ca of the American Psychologi- 
Plorene Goon Marzi's work at 
Vo ties has been published in two 
versi ges Studie Ricerche Uni- 
1) and T Firenze 1938-1947 (Vol. 
Prepareq 1949 (Vol. II). He has 
Ricerche T third volume on Studie 
Present nstituto di Bari (14). At 
Psycholon, S, Writing a book on the 
Ae work and he plans to 
Ustrig] € next edition of Viteles 
lay, @bio Psychology. 
eFatory etelli presides over the 
Dhi od nE is operated under 
Fj lOSophy S of the department © 
feg eC of the University of 
Sor, c where he is assistant pro- 
Stellig pe sely enough, however, 
eal teaching appointment is 


Tese; 
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at the University of Padua, and he 
spends three days each week in 
Florence and three at Padua. Metelli 
considers the continuation of the 
laboratory at Florence a distinct 
service to psychology (11). He at- 
tributes the lack of adequate support 
for the laboratory, which is operated 
on an annual budget of about eighty 
dollars, to the fact that Italian 
philosophers are too idealistic and 
therefore are not very enthusiastic 
about science. His own research and 
writings have covered such areas as 
dreams, testimony, and the percep- 
tion of movement. 

At the University of Padua one 
course is given in psychology which 
varies each year—individual differ- 
ences, memory, perception. Conse- 
quently, in order to cover the field 
the student must continue to take 
this course for several years. He 
must also get a good deal of his 
background in psychology from his 
own reading. Demonstrations are 
provided in the course, but there is 
no opportunity for laboratory prac- 
tice. The laboratory at Padua, lo- 
cated in a 15th century building, has 
very limited space, apparatus, and 
library facilities. Much of the re- 
search done is in the field of con- 
figural perception after the tradition 
of Benussi 1). 

Catholic University în Milan 

st € uipped laboratory, not 
Te bit probably in all con- 
ental Europe, is at the Catholic 
une ity in Milan (14). It was 
nd has been directed by 
i Agostino Gemelli, 


Italian psychologist, whose influence 


in this Catholic country (99.6% of 
the inhabitants are Catholic) has 
been very significant with respect to 


the attitude of Catholics towards 


354 


psychology. This influence marks a 
new era in Italian psychology. 

Gemelli (5, 12, 18, 20) was born 
in 1878 and he studied medicine at 
the University of Pavia. After his 
doctorate in medicine and surgery he 
remained at the university and con- 
tinued research as an assistant to 
Professor Camillo Golgi (1844-1926), 
famous anatomist and physician, 
Nobel prize winner. During this 
period he also studied philosophy and 
was engaged in social and political 
activities. Abandoning religion, he 
embraced materialism and Marxism, 
but gradually became dissatisfied and 
disillusioned with these systems. Fi- 
nally he returned to {the Church, 
entered the Franciscan order, and 
was ordained a priest in 1906. From 
1907 to 1911 Gemelli studied biology, 
physiology, and philosophy at vari- 
ous universities in Bonn, Frankfort 
on Main, Munich, Cologne, Vienna, 
Louvain, Amsterdam, and Paris. In 
1911 he completed his doctorate in 
philosophy at the University of 
Louvain. 

The psychologist who gave Gemelli 
his initial training in experimental 
psychology was Friedrich Kiesow, 
who from 1899 was on the faculty of 
the University of Turin and who 
recommended Gemelli to his friend 
Oswald Kiilpe. Gemelli went to 
Kiilpe at Bonn and then with him to 
Munich, working in his laboratories. 
Gemelli has always recognized the 
profound impression that Kiilpe made 
on him, and through the years he 
has continued to regard himself as a 
“student of Külpe” (12). The in- 
terrupted association with Kiesow 
was renewed again and continued 
afterwards for many years when 
Gemelli accepted the appointment 
by the Italian government to teach 
psychology at the University of 
Turin in 1914. With Kiesow he 
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founded the Archivio di Psicologia, 
Neurologia e Psichiatria. 
During World War 
served as a military chaplain, 
physician, and a psychologist. In the 
latter capacity he became known for 
his work in the selection of pilots. 
After the war his efforts were directed 
towards the founding of a Catholig 
university which was officially opene 
in 1921 in Milan under the name 
“The Catholic University of the 
Sacred Heart in Milan.” From its 
founding Gemelli has been the rector 
of the university and has done a 
great deal to promote the teaching 
of psychology and psychological x 
search. In the subsequent yeas 
Gemelli has conducted a large num” 
ber of original researches and Pais 
lished many books and articles. i 
bibliography comprises several ee 
dred items, among them such nr 
as La Psicologia del Pilota di Verne 
(1942), La Psicologia Applicata @ 5}. 
dustria (1944), L’Orientamento 
fessionale dei Giovani nelle Scuole alla 
Rev. Ed., 1947), Introduzione ed 
Psicologia (2nd Rev. and onlay 
Ed., 1949). These are simply 
latest works. si, agile 
From a perusal of Gemelli’s a it 
ings, taken in chronological or were 
is evident that his initial studi¢® 
in the most difficult area of PSY jal 
ogy, the so-called higher = ob’ 
processes, thought and will, 3 vith 
vious outcome of his associatl© en he 
Külpe and Michotte. Then W" ajor 
was with Kiesow in Turin t Ci ssic®! 
areas of his work were psychoP Mila” 
sensation, and perception. t 
in his own laboratory the uage 
original was his research on a! in OP” 
In the meantime his interes eld to 
plied psychology grew, 7 ple co. 
which he made appreciā ation’ 
tributions, particularly nino 
industry, education, and ct 


I Gemelli 
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aay = pokesman for, and inter- 
Catholics’ the new psychology for 
elective.” Gemelli was forceful and 
the st e. He clarified for Catholics 
as of psychology asa science, 
biolo S relationship to philosophy, 
Me and other disciplines, and 
ental all devoted himself to experi- 
cholo Tesearehy contributing to psy- 
to cca , adding something of his own 
shreds feos He dispelled the last 
the a suspicion and doubt about 
Italy Y Prycholagy; especially in 
carried wen authority and prestige 
p T Ran aes After all, he was a 
gian ete a psychologist, a theolo- 
Kiki and a monk all in one. 
atholic he was a rector of a 
ia the po versity and the president 
ences Fables Academy of Sci- 
an hi is own example spoke louder 
armony words. That there can, be 
etween” between science and faith, 
traditio modern progress and old 
Philos n, between psychology and 
a ophy, and between speculation 
thing ee his writings €x- 
lola and his example proved. 
Tarta orientation has been a 
Psycho] ristic feature of Gemelli’s 
chologist | Some Catholic psy- 
Ds, to rs have the tendency, per- 
of Gan e the biological counterpart 
Spiritual be overshadowed by the 
too m or mental, to divide man 
Psyc a. into the physical an 
compone’ to minimize the bodily 
Gemet re in psychological processes. 
n Bare has avoided that. Whether 
linguen co” or perception, or de- 
een fc? OF in other fields, he has 
Th fale, aware of organismic forces. 
Made conical orientation which also 
biology m bring psychology closer to 
hom ot an to philosophy resulted 
'S consi his medical training an 
m, tote a application of the 
an to pan hylomorphic doctrine of 
is work and theories. What- 
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ever aspect of man he considered or 
examined, he never lost sight of the 
unity of man. 

In the Catholic University of the 
Sacred Heart in Milan psychology 
received special attention. The 
systematic teaching of experimental 
psychology was included in the pro- 
gram of the university and a special 
laboratory for training and psycho- 
logical research was opened. Gemelli 
assumed the role of professor of 
psychology and director of the labora- 
tory (18). 

The work in the Laboratory of 
Psychology has been very fruitful. 
Its productivity is demonstrated in 
the numerous volumes of a special 
series of monographs, Contributi del 
Laboratorio di Psicologia, which con- 
tains original studies completed by 
Gemelli and his collaborators. The 
areas of research at the Laboratory 
are varied, but the best studies have 
been done in the field of perception, 
personality, and language. In percep- 
tion the specific problems investi- 

ated included: individual differences, 
localization of sound, perception of 
depth, and spatial perception. The 
theoretical stand assumed on the 
basis of these studies places the 
school of Milan between the elemen- 
taristic view along the lines of 
Wundtian tradition and that of the 
Gestalt school. The school main- 
tains that even though we normally 
have a unification of sensory data, 
there is also the possibility of per- 
iving isolated elements without 
er into a whole. In 
of motor activity with hu- 
ubjects it was 
ated how a task unifies an 
telligible various phases f 
ivity. The most original and brit- 
oat ae the study of language pce 
on the electroacoustic recording: 


which gave ht into the 


man an 
demonstr 
renders 10 


new insig! 
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understanding of language. Ex- 
tensive research was done in electro- 
encephalography, the Laboratory 
being the first to begin this type of 
research in Italy. During World War 
II the Laboratory engaged in special 
work for both the war effort and the 
city of Milan. Other areas include 
psychometrics, child psychology, 
social psychology, industrial psy- 
chology, and gerontology. 

During the war the buildings of the 
Laboratory were completely de- 
stroyed but the equipment was saved. 
The total reconstruction took several 
years and only in 1950 could the 
Laboratory resume its work fully. 
Gemelli now has nine assistants. 
Five of them have a doctorate in 
medicine, three in pedagogy, and one 
in philosophy. There are about 
twenty graduate students working 
on different problems for their dis- 
sertations. 

A prominent figure at the Univer- 
sity of the Sacred Heart has been a 
priest, Giorgio Zunini (born in 1903), 
professor of psychology there and 
Gemelli’s closest collaborator. He 
began his scientific career at the 
University of Pavia. From geology 
and paleontology he turned to biol- 
ogy and then to comparative psychol- 
ogy and systematic psychology. 
Among his publications in compara- 
tive psychology are excellent and 
original studies on learning in fish. 
In his book, Animali e Uomo; Visti 
da uno Psicologo (1947), he shows the 
gradual development of behavior 
from fish to man and the qualitative 
differences existing between man and 
animals. The systematic works in- 
clude Introduzione alla Psicologia 
(2nd Ed., 1949) published with 

“Gemelli and Psicologia (2nd Ed., 
1950), a brief history of psychology 
and exposition of psychological sys- 
tems. Both books filled a need that 
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was sorely felt in Italian psychologi- 
cal literature. 

The University of the Sacred Heart 
has been the place where many PSY- 
chologists have begun their profes- 
sional careers. A number of Italians 
as well as foreigners received their 
training and degrees there and car- 
ried out their studies using the 
facilities of the Psychological Labora- 
tory. Among the Italians there were 
several who distinguished themselves. 
Arcangelo Galli, a pupil of Michotte 
at Louvain and of Wertheimer am 
Gell at Frankfort, did several ri, 
mental studies at Louvain ( 914 
1924). Even before the founding “i 
the Catholic University he published 
a study with Gemelli and Tessier of 
the perception of the position of ae 
body. During the many years of he 
association with the Laboratory in 
made several contributions mainly) 
the field of perception as well as ae, 
in applied psychology in collabo’ : 
tion with Gemelli. Alessandro h 


nly 
center of studies on work, the 92 


center of this type in Italy. IP 2 tes 
1929 Gatti visited the United Stat e 
as a Laura Rockefeller fellow’. pis 
died in Turin at the height ° jpa 
professional activity. Gius por 
Pastori, now director of the Latni- 
Catholic i; on 
versity, e- 
his Tesimaneniet study of angy the 
G. Sacerdote became directo? pomê 
Institute of Electroacoustics P ject” 
C. Trabattoni worked ™ Ancon? 
encephalography, and L. fects” d 
studied stereoscopic ‘‘afteret y a! 

The students at the 
investigators at the Lal 
come from many foreign 
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ign Austria, Hubert Rohracher, 
eee at the University of 
ae the most prominent ex- 
a alist in Austria; from Bul- 
em - Raduseff; from Finland, A. 
Me ee Yugoslavia, A. Ter- 
aa 4 Gubernia, P. Matko; from 
ent ia, A. Sidlauskas, now as- 
ae at the University of 
T anada; from Rumania, A. 
En i. oe published a large volume 
now es an School (18), and who is 
Psycholory of the department of 
Ville, Min at Park College, Park- 
; Sci Wi issouri; from China, P. Siao 
enumerati It is evident from this 
atholic ion that the influence of the 
ive University in Milan has 
Ty widespread. 


The Ni . 
National Insti 
in Rome nstitute of Psychology 


TI A 

ogy ational Institute of Psychol- 
Mental C its origins in the Experi- 
Of the ate of Applied Psychology 
dpa. ational Research Council in 
. Center ater in 1946 it was called the 
then ees Psychological Studies and 
Banged emery 1, 1950 its title was 
l SYcholo o the National Institute of 
ot oratories There are fourteen 
MS) and affiliated with the Insti- 
Sttuateq ; of this number ten are 
qui Bolo the university cities of 
enoa, naked Catania, Florence, 
| Neste, card tet Naples, Padua, 

Quer: : 
labo stitute and its collaborating 
pad Coun, attempt to furnish sci- 
tee overn; sel and guidance to public 
th Psyc ee offices on a variety 
es Bec o l problems, such as 
Vice aah of scientific and civil 
l, A anel air force, military, 
“ational Police personnel selection, 
ang age of oe for students at 
Sel; hig er eleven years for classical 
ing a CT education, industrial coun- 
accident prevention. Asa 
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result of these studies and of the 
collection of a tremendous amount of 
data, it is possible to make popula- 
tion analyses and comparative 
studies of the inhabitants of the 
various regions of Italy. 

The psychological activities of the 
Institute have also extended to other 
areas. New tests are being devised; 
national standardizations are being 
developed; foreign tests, such as the 
Terman-Merrill, are being translated, 
adapted, and standardized. A variety 
of research investigations are being 
conducted on such topics as the in- 
terrelationships of personality and 
environment, characterology, and 
prejudice. In 1951 at the 13th Inter- 
national Congress of Psychology in 
Stockholm and at the 10th Inter- 
national Congress of Psychotechnics 
at Gothenberg, Banissoni gave an 
account of some of the Institute’s 
psychosocial studies. Through the 
Institute’s research, Professor Banis- 
soni hoped to emphasize the useful- 
ness of applied psychology and thus 
to encourage the universities to 
foster and jmprove the teaching of 
general and experimental psychology 
which for years had been poorly done 
in the departments of philosophy. 
r of Technico-Scientific 
National Re- 
the reports of 
‘onal Institute of Psychology 
Ids of general and applied 
nd publishes notices of 
its Index of Scientific and. 

mi | Periodicals. a 
Techn dition to all these activities 
the director and staff members of 
the Institute offer training courses 
for the Institute's personnel and they 
also: give courses to the Institutes 
external collaborators. For the most 

art, these courses are brief, con- 
ducted over a period froma few ee 
to three months and covering a fairly 


tion of the 
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wide range of topics: statistics in psy- 
chological research, educational psy- 
chology, social psychology, applica- 
tions of the Szondi projective test, 
and psychosomatic medicine. Such 
lectures and courses have been held 
in Florence, Trieste, Civitavecchia, 
Udine, and Salerno, as well as in 
Rome. 

The organizer of the National In- 
stitute of Psychology was Ferruccio 
Banissoni. Born in Trieste in 1888, 
he studied in Vienna for four years 
and in Rome for two years. In 1921 
he received the doctorate in medicine. 
For many years he was a professor at 
the University of Rome and he also 
lectured and gave courses at other 
institutions. His work, broad in 
scope and marked by originality and 
progressiveness, contributed to many 
fields of experimental, applied, and 
clinical psychology. With his training 
and research in medicine he was able 
to treat with authority the problems 
that were on the borderline of psy- 
chology and medicine, as for example 
his work on the application of the 
electrocardiogram in experimental 
psychology. Together with Ach, 
Michotte, De Sanctis, Lindworsky, 
and Abramowski, Banissoni is one of 
the few psychologists who studied ex- 
perimentally one of the most difficult 
problems of psychology, the will, and 
wrote on the subject (Contributo alla 
Psicologia Sperimentale della Volontà, 
1926). He and an outstanding Polish 
psychologist, M. Dybowski, had de- 
veloped a plan for research on will 
problems in 1938, a plan which the 
latter carried out later in Poland (8). 
As head of the psychological section 
of the National Research Council, 
Banissoni inspired and directed a 
great many studies in applied psy- 
chology. The psychology of work, 
aptitude testing, personnel selection, 
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and a new branch of applied psychol- 
ogy called filmology have been the 
areas of his most fruitful research. 
In contemporary Italy it was Banis- 
soni who raised psychology to new 
heights, and so his death in 1952 was 
a real loss to psychology. 


The Gregorian University in Rome 


For several centuries this venerable 
institution has been a place we 
clerical students from all over t i 
world received their philosophic? 
and theological training. The are 
is administered by the Jesuit Fat ae 
and all the professors are Je 
from various countries throughor 
the world. Since the University 
primarily devoted to teaching me 
narians and priests, it emphasi” 
philosophy and theology in its ie 
riculum. Thus far Gregorian se 
versity has not offered many om sy- 
in scientific, social, or pastora -fries 
chology and it has had no faci! he 
for laboratory work, in spite pers O 
presence of such excellent teac i A 
psychology as Joseph Fröbes, ill- 
hannes Lindworsky, Alexander a 
woll, and Paul Siwek. In ae 
years, however, a more serious 
has been made toward a better a 
grated program in psychology nin 
new professor, André Godin ‘cing 
1915, Belgium). After work"? pe 
criminal psychopathology Y” 
direction of Professor , 
(Louvain), he received his 
in philosophy in Brussels, i 
(1942), where he later staye médico 
“Centre de Consultations. 
Psychologiques,” thus aegu" 2 
good theoretical foundation ing 24 
tensive practice in oan name 
guidance. In 1949 he wyucatiO k 
assistant professor of En jve 
psychology at the Gregor? aditi 
sity. Feeling the need for 
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ee. of experimental methods 
to the i in psychology, he came 
ordha nited States and studied at 
ceived 5 University where he re- 
ogy. D master's degree in psychol- 
ated —_ this period of study he 
research any centers of psychological 
to Rom t America. Upon returning 
Eron ; e took with him not only a 
chet: knowledge of American 
the nae but in addition some of 
Psycholo rn psychological apparatus, 
Work at i films, and books for his 
Publishin ne university there. Besides 
zines h g articles in various maga- 
livereq ere and abroad he has de- 
Dera tet at two international 
inbu S of psychology: in 1948 at 
holm rgh and in 1951 at Stock- 
clinica] odin’s main interest lies in 
Duchor roloeS, particularly in 
he a Sie doctrine and method. 
Tes that he has posed for 
Psychoan i ees is to bridge the 
and reli lalytic dynamics with moral 
of 1 hae values. In the summer 
Nternati odin helped to organize an 
Psycho} ional conference of Jesuit 
Which ests, the first of its kind, 
met in England. 


he 7. 
nsti 7 
ogy m of Experimental Psychol- 
versi the Pontifical Salesian Uni- 
Stly in Turin 


h A 

Salesa o cation of this Institute by the 
“fica athers in 1938 was a sig- 
Periment, T ide in the progress of ex- 
T Si Gi psychology among Catho- 
l ®Ssroon, y (17), The Institute has 
neo ator S, a library, and a spacious 
a dern nd that is well equipped with 
iN neo ai and is recognized 
per tSes o € best in the country. The 
Yeholo cred cover a wide range of 
Ate” oe. general experimenta 
ie ero Ey » genetic psychology, char- 
Ycholo,,, 22d biotypology, social 
8Y, psychological testing, ab- 


359 


normal psychology, industrial psy- 
chology, criminal psychology, and 
psychology of religion as preparation 
for teachers of religion. Seminars are 
also held. The main purpose of the 
Institute is to offer the latest findings 
in all fields of experimental psychol- 
ogy to the students who are engaged 
in philosophical studies. In original 
research the results of the Institute 
have not been impressive, but some 
interesting studies have been done 
with respect to vocational guidance 
and aptitude testing. During the war 
the Institute concerned itself with the 
psychological effects brought about 
by shock. Wounded soldiers and 
civilians who Kad been or were suffer- 
ing from shock due to the bombing 
were studied and a program of re- 
habilitation for them was devised. 
In 1942 the Institute itself was 


bombed. 


The director of this Institute has 


been a Salesian priest, Giacomo 
(born in 1909). Before 

i r of the Institute 
Psychology he 


taught philosophy at the Salesian 
Philosophical Institute of St. John 
Bosco in Turin. At the former Insti- 
tute he has given courses in experi- 
mental and educational psychology. 
His main interest is in the psychology 
of adolescence with particular refer- 
ence to its religious, social, moral, 
and esthetic aspects. Several of 
Lorenzini’s publications deal with 
educational problems and personality 
typology- e is a systematic text- 


One i S 
book, Corso di Psicologia (1948). 


Experimental 


EvALUATION 


comparison to other countries 
psychology in Italy did not develop 
quickly. Experimental psychology 
was not as readily incorporated. n o 
the programs of institutions of higher 
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ion. The appreciation of psy- 
hey and its influence on cultural 
and social life and on education have 
been very limited. At the meeting of 
the International Bureau of Educa- 
tion in Geneva in 1937, Italy was the 
only nation out of-forty-two partici- 
pating nations which did not agree to 
include psychology as a required 
course in the training of teachers. 
The chairs of psychology were insti- 
tuted late and remained few. The 
number of psychological laboratories 
was small. In general, Catholic 
schools and institutions kept aloof. 
There was a strong resistance to 
psychology as an independent science, 
The recognition in wider circles of 
experimental psychology as a sepa- 
rate science, and not simply as a part 
of or as an adjunct to philosophy or 
physiology, came much later, only in 
the 1920's. 

The reasons for the slow develop- 
ment of psychology and its limited in- 
fluence in Italy have been multiple. 
They are of an economic, social, re- 
ligious, and even a political nature. 
The proper evaluation of all these 
factors is not a simple task, but it is 
immediately obvious that the chief 
difficulty for psychology arose at the 
very outset when it was linked with a 
positivistic philosophy. Psychology 
used to be regarded as a product of 
that philosophy, and was practically 
identified with it. Thus the succeed- 
ing philosophical current, antago- 
nistic to positivism and seeking to 
banish it, also rejected experimental 
psychology, its alleged product, 
Moreover the protagonists of the 
new psychology were often professed 
agnostics or outright materialists, not 
infrequently open enemies of religion 
who used psychology in their fight 

against religion. This state of affairs 
could not create a favorable atmos- 
phere for psychology in Catholic 
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Italy, and instead of finding favor — 
psychology met with opposition, sus- 
picion, or indifference. The picture 
was altered only when a Franciscan 
priest, Agostino Gemelli, showed that 
experimental psychology is a separate 
autonomous science and per se does 
not contradict any philosophical or 
religious principles. The founding of 
the psychological laboratory at the 
Catholic University in Milan and 
the prestige of Gemelli overcame the - 
suspicion and opposition toward ex- 
perimental psychology among Catho- 
lics. The role of Gemelli and of the 
Catholic University in Milan in gain- 
ing acceptance for psychology | by 
Catholics cannot be emphasized 
strongly enough. But one must not 
overlook the important influence ° 
those Catholic psychologists whose 
prestige in Italy has been very great, 
namely Ponzo and Banissoni. 

In spite of all these gains, psychol- 
ogy in Italy still has not attained the 
place and role that it should enjoy: 
It is still relegated for the most part 
to the faculty of philosophy as a com- 
plementary discipline. It attracts 4 
very small following in university 
teaching. There are very few indivic- 
uals who dedicate themselves to psy- 
chology because there is little possi- 
bility of remunerative work for 2 
qualified psychologist. For the stu- 
dent who writes his thesis in psycho “a 
ogy usually the only occupation 
Prospect available is teaching philos- 
ophy (19, 20). Nevertheless psychol- 
ogy in Italy now is slowly but surely 
acquiring the scientific dignity 2” 
social prominence that it merits a” 
has gained in other countries. As f0" 
the Catholic scientists and the Cathe” 
lic institutions of learning, they oe 
participating more and more in boot £ 
ian psychology and their contrib $ 
tions are steadily growing in volu™ 
and quality. 
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THE MEASUREMENT OF INDIVIDUAL DIFFERENCES 
IN ORIGINALITY? 


R. C. WILSON, J. P. GUILFORD, AND P. R. CHRISTENSEN 
The University of Southern California 


One of the most important aspects 
of creative thinking is originality. 
This article discusses the problem of 
developing methods for measuring 
individual differences in originality. 
The problem arose in connection with 
a factor-analytic study of creative 
thinking conducted at the University 
of Southern California.? 

In that investigation various defi- 
nitions of originality were considered 
in the light of their implications for 
measurement. Three definitions and 
corresponding methods of measuring 
originality were finally adopted and 
applied to specially constructed tests. 
The methods are based upon: (a) un- 
commonness of responses as meas- 
ured by weighting the responses of an 
individual according to the statistical 
infrequency of those responses in the 
group as a whole; (b) the production 
of remote, unusual, or unconventional 
associations in specially prepared 
association tests; and (c) cleverness 
of responses, as evaluated by ratings 
of degrees of cleverness exhibited in 
titles suggested for short-story plots. 

These three methods permit the 
operations of measurement of indi- 
vidual differences and, while recast- 
ing the definition of originality, they 
preserve much of the essential mean- 
ing usually assigned to the concept. 
In the following sections, some of the 


1 Based in part on a paper presented at the 
Amer. Psychol. Ass., Chicago, August, 1951. 

2 Under Contract N6onr-23810 with the 
Office of Naval Research. The opinions ex- 
pressed are our own and are not necessarily 
shared by the Office of Naval Research, (For 
a full account of this study see [1, 2].) 
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nonmeasurable aspects of originality 
are pointed out and each of the three 
proposed methods is discussed in ee 
junction with a description of tests 
developed to utilize the method: 
Since the tests were included in ĉ 
factor analysis along with other tests 
of creative thinking, the three met A 
ods are evaluated in the light of E 
loadings of scores from these tests, a 
a factor which has been called orig 
nality (2). 


DEFINITION OF ORIGINALITY 

measur 
orig! 
d to 


tions for measurement must 
specified. The term originali 
several distinct meanings. 
to use it as the name for a pS 
cal property, the ability to pr 
original ideas. What we mean cif 
original idea will be further spe i 
in relation to each of the prop 
methods of measuring originalia a 
Many writers define an nii n 
idea as a “new” idea; that fore 
idea that “did not exist, ie ree” 
They are frequently not ate ation 
ment, however, in their interpr p dif 
of “new,” since they use it “i point 
ferent connotations. We s"4 
out the inadequacy of two ed 
connotations for the measur? ipalit” 
individual differences in 0'8", jde? 


e wish 
met 


s “new 

In one connotation, 4 ne joust! 

is an idea that “has never pr naé 
i 


w 
been thought of by anyone ourse? 
ived.”” tice, of COM per 

ever lived.” In prac ) 


would be impossible to ver! y 


| 
| 


À 
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or not an idea meets these require- 
ments of newness since one could 
aa examine all the ideas of every- 
he ever existed to determine 
= er the idea has been thought of 
4 e This conception also presents 
E lem in the case of independent 
x “actions of the same idea. Two 
Bice te Scientists may produce the 
on 1 a independently in different 
ee the world. One of them may 
Month: the others by a matter of 
suites or weeks, or even hours or 
Belen Ger In trying to find creative 
wish to S, we would probably not 
üced Paget the scientists who pro- 
fiere e idea later as unoriginal 
he. or having been preceded by 
i th unknown to them. 

ia a other hand, we find that 
not 2, While meaning that which did 


ot exi r t whic 
preted. « before, is sometimes inter- 


Meclud 


Teams eee and inventions, but 
7 oy hallucinations, purposive be- 
garded nas all perceptions are re- 
e Sente. pew. They are “new” in 
_ fated exa hat they are never dupli- 
himself tly, even by the individual 
80 fails ig a conception of “new” 
suppl © be fruitful, since it does 
entia E y us with a basis for differ- 
less Ori 8 between more original and 
a sinal individuals. 
have for ssurement purposes, We 
nalit, 0d it useful to regard origi- 
Mer Ea a continuum. We have fur- 
Pi that everyone is origi- 
ide Unt i pe degree and that the 
Sas ¢ ability to produce original 
May he; acteristic of the individual 
On test, ferred from his performance 
h newy” ather than define original 
i iiec did not exist before” we 
n nitions gated three alternative 
ality in t We have regarded origi- 
urn as meaning ,‘uncom- 
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mon,” “remote,” and “clever.” It 
was felt that these three definitions 
include significant aspects of what is 
commonly meant by the term origi- 
nal. Tests and scoring methods were 
developed for each of these ap- 
proaches to originality.* 


THE UNCOMMONNESS-OF-RESPONSE 
METHOD 


Our first approach to the measure- 
ment of originality assumes a con- 
tinuum of uncommonness of response. 
For this purpose originality is defined 
operationally as the ability to pro- 
duce ideas that are statistically infre- 
quent for the population of which the 
individual is a member. “Popula- 
tion” may here be regarded as any 
cultural group, professional group, or 
other aggregation of individuals hav- 
ing significant characteristics in com- 
mon. 

This definition of originality was 
utilized by constructing completion 
or open-end tests, which require the 
examinee to produce responses. The 
tests were administered to the group 
of individuals whose relative degrees 
of originality were to be determined. 
The responses of all the members of 
the group were tallied to determine 
their frequency of occurrence within 


oup. Weights were assigned to 
ne are es, the higher 


the various respons he 
weights being given to the statisti- 
cally more infrequent responses. A 
score was derived for each individual 
either by summing the weights as- 
signed to his responses or by counting 
nly theresponseshaving high weights. 
On the basis of the score thus derived, 
those individuals with the highest 
scores were the individuals who had 


3 Other project personnel who contributed 
significantly, particularly to studies of the 
scoring procedures, are Raymond M. Berger, 
Norman W. Kettner, Donald J. Lewis, and 
Gordon Taaffe. 
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given the most infrequently men- 
ioned responses. 3 
E A may be clarified by 
an example. The items in the Un- 
usual Uses test are six common ob- 
jects. Each object has a common use, 
which is stated. The examinee is 
asked to list six other uses for which 
the object or parts of the object could 
serve. For example, given theitem 
“A newspaper,” and its common use, 
“for reading,” one might think of the 
following other uses for a newspaper: 
(a) to start a fire, (b) to wrap garbage, 
(c) to swat flies, (d) stuffing to pack 
boxes, (e) to line drawers or shelves, 
to make up a kidnap note. The 
test is given in two separately timed 
Parts of five minutes each, Each 
part gives the names of three objects 
and their common use with spaces for 
listing six other uses per object. 
. _All the responses given by a group 
of 410 Air Cadets and Student Offi- 
cers to each object were classified, 
tallied, and weighted. A system of 
five weights was used. A weight of 5 
was assigned for the (approximately) 
+ most infrequently mentioned re- 
Sponses, a weight of 4 for the 3 next 
most infrequently mentioned 
sponses, and s 
of 1 for the 4 


Let us con 
quencies obtained for one of the ob- 
Jects. The 1 


object given by the group of 410 Air 

tudent Officers were 
tabulated. One hundred and eighty- 
ses Were mentioned. 


182 uses were unique 
re mentioned by only 
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one member of the group. At the 
other extreme, one of the uses was 
mentioned by 173 individuals. The 
three most common uses mentioned, 
with frequencies of 173, 94, and 90, 
accounted for 357 responses and were 
assigned weights of one. The next 
six most common uses, with frequen- 
cies from 89 to 48, were assigned 
weights of two.- Nine uses with fre- 
quencies from 45 to 29 received 
weights of three, 24 uses with fre- 
quencies from 23 to 9 received 
weights of four, and the 139 most un- 
common uses, with frequencies from 
8 to 1, received weights of five. It 
should be noted that there were not 
exactly 4 of the total number of re- 
sponses in each weight category. Be- 
cause of the way in which the re- 
sponses distribute themselves it is 
usually not possible to designatean 
exactly equal number of responses 
for each weight. It is possible, how- 
ever, to achieve a close approxima- 
tion. 

After the weight for each response 
had been determined for all six ob- 
jects, each examinee’s paper was 
scored by assigning the appropriate 
weights to his responses and sum- 


ming them. By definition, those indi- . 


viduals who tended to produce the 
most infrequently given ideas were 
the ones with the highest total scores 
and were regarded as the most origi- 
nal members of the group. The mean 
Score on the Unusual Uses test was 
64.0, its standard deviation was 23.5, 
and its alternate-forms reliability 
was .74, : 
The same procedure was applied 
to the Quick Responses test and the 
Figure Concepts test! The Quick 
Responses test is similar to the con- 
ventional word-association test. It 


‘For more complete descriptions of tests 
mentioned here see (1). 
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Consists of a list of 50 stimulus words, 
derived principally from the Kent- 
Rosanoff list and a more recent list 
developed by D. P. Wilson (4). The 
50 words were read to the examinees 
at the rate of one every five seconds, 
the examinee being instructed to 
respond with the first word that came 
to mind. Responses of 410 individ- 
uals were tabulated for each of the 
0 Stimulus words. Frequencies of 
urrence for each response were 
Ser ermined, weights were assigned, 
A scores derived in a manner simi- 
ar to that for the Unusual Uses test. 
A e mean score on the Quick Re- 
ponses test was 99.8 with a standard 
Ea atan of 18.7. The reliability 
pea was .81 as computed for odd 
= even items and corrected for 
gth, 
of he Figure Concepts test consists 
oba Simple pen-and-ink drawings of 
moe and individuals. Each pic- 
So 1s identified by a letter. The 
Stata s task is to find qualities or 
re aoe that are suggested by two 
es drawings and to list the fea- 
5 fe ea letter designations of 
ae 2a Wigs which possess them. 
Pista, ane picture A might be a 
ture B of a child wearing a hat, pic- 
Weari might be a sketch of a woman 
sket ing a hat, picture C might be a 
ch of young birds in a nest. The 
ag Nee might give such responses 
om Nearing a hat (a, b)”; "young (a, 
; family (a, b)”; etc. 
abul responses of all individuals were 
Rian” and classified according to 
breakda., of mention. A further 
Sonna t was made for each re- 
Combin mentioned in terms of the 
Ìdentif ations of drawings used in 
th Ying the feature. It was noted 
while there were 190 possible 


exam 


Pairs e l 
Ones p drawings available, certain 
ore ere rarely used, while others 


Used as a source of more than 
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one feature. Weighting of responses 
was thus based on both the infre- 
quency of the response itself and the 
infrequency of the drawing combina- 
tion used as a source of that response. 

How this dual classification af- 
fected an individual’s score may be 
seen in the situation where two indi- 
viduals gave the same response (fea- 
ture name), but cited different com- 
binations of drawings. If one indi- 
vidual’s response was derived from a 
drawing combination that was fre- 
quently mentioned by others in con- 
nection with that feature, the weight 
assigned was low. The other indi- 
vidual’s response, if derived from a 
drawing combination infrequently 
mentioned for that feature, was as- 
signed a high weight. 

As with the Unusual Uses test, 
weights were assigned so that an 
approximately equal number of all 
the responses given by the group re- 
ceived each weight. Each examinee’s 
responses were then assigned their 
appropriate weights and the weights 
were summed to derive the individ- 
ual’s total score for the test. The 
mean score on this test was 29.9 with 
a standard deviation of 12.9. Since 
the format of this test did not permit 
the direct computation of a reliability 
estimate, the communality of the 
test (.41) found in the factor analysis 
is offered as an estimate of a lower 
bound of its reliability. 

In the Number Associations test 
the examinee is given, in turn, four 
different numbers (digits) and for 
each is allowed two minutes in which 
to list as many synonyms, uses, and 
things associated with the number as 
he can. For example, for the number 
4 he might list coach-and-four, for, 
fore, foursome, quartet, etc. 

The associations listed by the 
group were tabulated and weights 
were assigned in a manner similar to 
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that described for the Unusual Uses 
test. In order to try out a further 
variation of the uncommonness 
method, however, the individual’s 
total score was derived in a slightly 
different manner from that previ- 
ously described. Instead of summing 
the weights for all the responses given 
by the individual, his total score was 
derived by counting the number of 
responses with weights of 4 and 5. 

€ mean score for this test was 12.5 
with a standard deviation of 3.6 and 
an alternate-forms reliability of .57, 

In the approach described in this 
section, we have chosen to define 
original as meaning “uncommon.” 
An original idea or response is one 
that is uncommon or Statistically in- 
frequent, and an individual’s degree 
of originality, as inferred from his 
scores on the tests described, is char- 
acterized by the degree of uncom- 
monness of his responses,’ 


THE REMOTENESS-OF-ASSOCIATION 
METHOD 


The second approach is in terms of 
remoteness of association., Originality 
is here defined as the ability to make 
remote or indirect associations. To 
measure originality from this point of 
view, tests were constructed that re- 
quired the examinee to make remote 
associations if he responded at all.- 
Remoteness of association was im- 
posed by the task. Three tests of this 
type were constructed. The degree 
of originality of an individual, ac- 

5 The reader 


ness or idios 
been used in c 
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cording to this definition, rnae 
manifested in terms of the number 
of remote associations he made. a 
The Associations I test presents 

pairs of words. The associative eon 
nection between the two words is tot 
immediately apparent. The K 
aminee’s task in each item is to va 
up a third word that serves as a lin 
between them. For example: 


Given: a 
Indian. ait 
Write on the line between these wo 
a word that associates the two. 


There are several possible words 
that could be used such as gees 
nickel, copper, and wampum, Tai 
of which is related to both India 
and i z 

Therm nines score was the A 
ber of responses given to the 25 sy 
in four minutes. The mean score rd 
this test was 14.0 with a standa e- 
deviation of 4.9, The odd-even i 
liability estimate was .87, correc 
for length. + ilar 

The aii II test is E 
to the Associations I except rrect 
there is more emphasis on the co rent 
response word having two diffe the 
meanings in its relationship aul 
two stimulus words, It is also 4 ex- 
tiple-choice test in which ee of 
aminee must indicate which of he 
five letters is the first letter © 
Correct association. 

For example: 


o 
tree a b gm os Oe i 
Which of the five letters is e jth 
letter of a word that is arno i 
both tree and dog and has = 
meaning in relation to each? 


The word “bark” is the cove 
answer. It means the een the 
ing of a tree and it also is pegi”? 
noise made by a dog. It A noice 
with b which is one of the c r b. 
the examinee circles the lette 


ct 
rre 
omre 
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A examinee’s score was the num- 
it _ correct responses given to 25 
€ms in 12 minutes. The mean score 
ised 14.0 with a standard deviation 
9. The odd-even reliability esti- 
mate was .62, corrected for length. 
cal Uses test, previously 
=~ ed, was also regarded as a 
with quiring the examinee to respond 
A temae associations. Since the 
Con composing the test were 
fea, objects, each with one well- 
oo use, which was given, the 
Dich: was compelled to utilize 
additis associations in seeking six 
a ele uses for each object. Both 
ae fe ee are? score and a 
ee ee score were de- 
a or this test. The correlation 
veen these two scores was .94. 
Si is, of course, much spurious 
Ge mies the two scores. In view 
ties igh correlation between the 
correl is and the similarity of their 
reati ions with other tests in the 
Score ve-thinking battery, the simpler 
oe chosen for inclusion in the 
Score Pir Silas The mean for this 
standard bee test was 22.1 with a 
ernate-{ eviation of 6.7 and an al- 
= Tg th orms reliability of 80. i 
Hon e approach described in this 
Sian we have chosen to define origi- 
nal id Meaning “remote.” An origi- 
the pone or response is “remote to 
Quired ent that the individual is re- 
Rap in to bridge an unusually wide 
n in ook associative responses. 
ea relative originality, 
ests, is T from his scores on these 
of temots aracterized by the number 
time. © responses given in limited 


Sec 


A CLEVERNESS 
origin, ae to the third approach, 
to red is defined as the ability 
Cley eee responses that are rated 
er by judges. This definition 
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requires a test that calls forth re- 
sponses showing variation on a con- 
tinuum of cleverness. Weights are 
assigned to an individual’s responses 
in proportion to their degrees of 
rated cleverness. 

The Plot Titles test used to meas- 
ure this type of originality presents 
two brief stories. For each story the 
examinee is allowed three minutes 
in which to write as many appropri- 
ate titles as he can. Although 
relevancy rather than cleverness is 
stressed in the instructions, an exami- 
nation of the responses of the group 
revealed considerable variation in the 
ingenuity, cleverness, or striking 
quality of the titles suggested. 

In an attempt to develop a reli- 
able scoring procedure for evaluating 
cleverness, a sample of 50 individuals 
was selected from the total group of 
410. These 50 individuals averaged 
approximately six responses for each 
plot. The approximately 300 titles 
for each plot were typed on separate 
slips of paper. Three judges, working 
independently, sorted the titles into | 
six successive piles on the basis of 
their judgments of the relative clever- 
ness of the titles. Weights from 0 
through 5 were assigned to the titles 
in the successive piles, with the high 
weights being assigned to the more 
clever titles. Agreement among the 
judges is indicated by the interjudge 
correlations (of ratings) ranging from 
53 to .76. Reliabilities of test scores 
derived from individual judges 
ranged from .69 to .77. These relia- 
bilities were computed from the two 
cleverness scores, one from each 
story, for each of the 50 individuals. 
The reliability computed from the 
composite ratings of the three judges 
(.76) was not higher than that for the 
best individual judge. Since the 
most reliable judge was also the one 
who agreed best with the other two 
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judges, it was decided to have this 
one judge do the scoring of the test 
for all examinees, with one of the 
other judges serving as a check scorer. 

In an effort to simplify scoring, a 
study was made of total scores de- 
rived from the weights 0 through 5. 
That is, each test Paper was scored 
by the number of responses at each 
of the cleverness levels of 0,125.34, 
and 5. Intercorrelations among the 
six scores were computed for the 
sample of 50 individuals. It was 
found that scores based on weights 0 
and 1 intercorrelated well, and scores 
based on weights 2, 3, 4, and 5 inter- 
correlated well. A combination of 
scores based on weights 0 and 1 had 
a low correlation with a combination 
of scores based on weights 2, 3, 4, 
and 5. It was decided to reduce the 
scale to two intervals, clever and 
nonclever. That is, responses re- 
ceiving weights 0 and 1 would be 
called nonclever. This greatly re- 
duced the fineness of discrimination 
required of the scorer, Utilizing the 
titles already rated as a standard, 
the remainder of the tests were scored 
on this simple dichotomy. Two 
scores were recorded for each indi- 
vidual: the number of clever titles 
and the number of nonclever titles, 
It was decided to include both scores 
in the computation of the intercor- 
relation matrix and to determine, 
Prior to the factor analysis, whether 
the cleverness and _noncleverness 
scores were sufficiently independent 
to warrant including both of them in 
the factor analysis. The correlation 
between the two scores was —.031 
and their Patterns of intercorrela- 
tions with other tests in the battery 
were quite different; consequently, 
both scores were included in the 
factor analysis. The cleverness score 
(based on weights 2 to 5) emerged 
with a loading of .55 on the orig- 
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inality factor. The tyme 
score (weights 0 to 1) had a load me 
of —.05 on this factor and tad a 
highest loading (.59) on a E 
identified as ideational fluency. K 
cleverness score had a loading of . 
on the ideational-fluency factor. yi 

In the approach described in pee 
section, we have chosen to de pe 
original as meaning “clever. as 
original idea or response is one | ee 
is rated as clever by judges. “An ai 
vidual’s degree of originality, as ye 
ferred from this kind of test Sco 
would be characterized by the ie, 
ber of clever responses given i 
limited time. 


Discussion 


The seven test scores represen ma 
the three scoring methods describen 
were included with 46 other tean 
scores in a battery designed to ex 
plore the domain of creative i 
The test battery was administere ; 
410 Air Cadets and Student Officers. 
The scores were intercorrelated an 1 
16 factors were extracted. Orthogonal! 
rotations resulted in 14 readily idera 
fiable factors, a doublet, and a res! 
ual. g bs 
test scores emerged with loadings $ 
garded as significant (.30 and aoe i 
on one of the factors obtained. de 
lowing is a list of the tests, t E 

a ree hat loading: 
Scoring principles, and their 
on the factor. 


Ake) 
Plot Titles (cleverness) ) "49 
Quick Responses NN accauemeetes "32 
Figure Concepts (uncommonness, 31 
Unusual Uses (remoteness) ‘30 
Associations I (remoteness) 9 
Number Associations (uncommon 25 
ness) 09 
Associations II (remoteness) 
r ana 
® The common practice among fateh a 


; er 
lysts is to regard only loadings eee That iS 
or greater than .30 as significan determining 
since no means are available for 


Five of the seven originality . 


e 
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AWe have tentatively named this 
the or originality.” Another test from 
lanes thinking battery which 
thi be discussed in relation to 
's factor is the Consequences test. 
1S test requires the examinee to list 

© consequences of certain unex- 
Saas events such as the sudden 
a, ps of all national and local 
this t Wo scores were derived from 
te on the basis of the degree of 
divider of ideas indicated by the 
Brie ual’s responses. The number 
ae ote consequences was counted 
mediat score and the number of im- 
ate or direct consequences for 

: other, It was hypothesized that 
remoteness of ideas represented 
miei” remote-consequences score 
Tomi refer to something different 
y th ne remoteness of ideas required 
an Originality tests already men- 
tration A separate factor of pene- 
Baie, or the ability to see remote 
a pee in space, in time, or in 
ae chain of circumstances was 
Oren hypothesized. No such 
he lense! in the factor analysis. 
the Connote-consequences score of 
its hi Rees test came out with 
Tality fant loading (.42) on the origi- 
ek ae Evidently, the remote- 
test g ideas represented by this 
Rhine is not different from the 
test Pie of ideas required by the 
nalit cores hypothesized for origi- 
y. This finding lends additional 


“Sn eea 


the x 
arbitrai d error of a factor loading, it has 
ture of uy been decided to interpret the na- 
Seater es on the basis of those loadings 
Conse, Pan the indicated cutoffs. The more 


erya F 
investigates one (.30) is used by the present 


tests usgreaves (3), in a study of imagination 
ference, & SPearman’s method of tetrad dif- 
baseq bi found an originality group factor 
fashion tests scored for uncommonness in a 


ion sj iness in & 
€Port, Milar to that described earlier in this 


support to the generality of the ob- 
tained originality factor. 

Inasmuch as test scores represent- 
ing all three methods of measuring 
originality have significant loadings 
on this factor, we may have some 
confidence in its generality. Had 
test scores of only one method 
emerged on the factor, we might 
wonder whether the factor were spe- 
cific to the particular kind of scoring 
method. 

It should be mentioned that this 
factor has some appearance of bi- 
polarity since there were a few small 
negative loadings of other test scores 
in the battery on this factor. Those 
test scores with negative loadings are 
of the kind whose “right” responses 
are keyed on an arbitrary, conven- 
tional basis by the test constructor. 
The examinee who engages in an 
unusual line of thought is likely to 
be penalized for his originality in 
such tests. In this connection, the 
essentially zero loading for origi- 
nality in Associations II (as con- 
trasted with the significant loading 
in Associations I) is worth mention- 
ing. In this test, too, one “correct” 
answer is given credit. It may be 
that the original examinees think of 
other appropriate responses whose 
initial letters appear among the 
alternatives, and for which they re- 
ceive no credit. 

The fact that five of our tests de- 
signed to measure originality have 
in common a single factor is regarded 
as evidence for the potential fruitful- 
ness of the scoring methods described 
for the measurement of individual 
differences in originality. Further 
work is necessary in refining the tests 
and in validating them against ob- 
jective criteria of originality. It is 
felt that considerable progress has 
been made toward the development 
of objectively scored tests of origi- 
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nality, with promise of satisfactory 
reliability. 

As to the relative merits of the 
three approaches suggested, the un- 
commonness and cleverness methods 
have the greatest amount of the 
originality-factor variance but are 
the least economical in time and 
energy required to determine the 
scores, 

In an exploratory study such as 
this one, expenditure of time and 
energy in scoring by the less economi- 
cal methods may be justified in 
terms of the insights to be gained. 
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In later studies, however, it is de- 
sirable to use more economical pror 
cedures. The remoteness pune 
is a more economical procedure, pa 
does not yield factor loadings - 
high as the less economical elever i 
and uncommonness procedures. ai 
next steps will be to revise the = 
moteness tests in an attempt ae 
crease their originality variance ie 
to seek methods of simplifying yd 
ther the cleverness and uncon a 
ness scoring procedures wio 
creasing their originality variance. 
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CORRECTING THE KUDER-RICHARDSON RELIABILITY 


FOR DISPERSION OF ITEM DIFFICULTIES 


PAUL HORST 
University of Washington 


_ Loevinger (5) has insisted, quite 
| rightly, that the Kuder-Richardson 
S reliability formulas are actually 
T a of item homogeneity as 
i as of test reliability. She pro- 
eds, then, to point out that K-R 20! 
( ike unity as an upper limit only when 
f i items in the test are all of equal 
def culty, and regards as a serious 
th ect of formula K-R 20 the fact 
at its upper limit is a function of 
e dispersion of item difficulties. 
hom argues that a test of perfectly 
if the acous items is justified only 
S 1S a range of difficulty in the 
give R Otherwise, a single item will 
num the same discrimination as any 
hom er of equally difficult perfectly 
conte odus items. Therefore, she 
tient ae what is needed is a coeffi- 
a ie homogeneity which has unity 
the eximum value, irrespective of 
rae of item difficulties. 
Which ingly, she develops a formula 
in so as this property. It is given 
Mewhat different notation by 


pa 
A a a A [1] 
Om? — Dpq 


he : 
kenen H, is the coefficient of homo- 
a Y of the test; ø} the test vari- 


Possib ie’ 1s the maximum variance 
istribution a test which has the same 
test un 'on of item difficulties as the 
Sum of Te consideration; Dpq is the 
lti ne item variances in the test. 
cear, therefore, that as o? ap- 


l 5 
This formula js 


tes = oe Za 
n=i1 of? 


proaches om’, H, approaches unity. 
It has been shown by Carroll (1) in 
somewhat different notation that the 
maximum possible value of the vari- 
ance of a work limit test, with score 
being number of items correct, is 
given by 


On? = 22ih; — M1 + M.) [2] 


where M: is the test mean and 
ip; means that the p's are ranked in 
descending order of magnitude, each 
p is multiplied by its rank order, and 
the sum of the products is taken. 
Suppose now we attempt to relate 
equation [1] to one of the more famil- 
iar reliability functions. Kuder and 
Richardson have shown (4) that the 
reliability of a test is given by 


on? — Epa + Erispg 


; [3] 


where ru is the reliability of the test; 
gè is the variance of the test; p is the 
difficulty of an item; g=1—p; ra is 
the reliability of item 7. 

The problem in using [3] is to get 
plausible estimates of the item reli- 
abilities. Kuder and Richardson in 
deriving their well-known formula 20 
assumed, in effect, that all item reli- 
abilities are equal. Although they 
proceeded somewhat differently, we 
may, from this assumption, rewrite 
[3] as 


Ta = 
oe 


of —(1— riiupg 


- [4] 


fy = 
Ot 


If now we let r;; be the ratio of the 
average item covariance to the aver- 
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k hown 
e item variance, we have sho 
yen (2) that i 
2—35 
Tii = s ZAR [5] 
” (n — 1)2t4 


slight difference in nota- 
aig a ste [5] gives the same esti- 
wee ist item reliability which Kuder 
M Richardin derived by somewhat 
different methods in their formula 18. 
Substituting [5] in [4], we get 


o? —Zpq | 
of—j\1-— Zpq 
[ a 
ee eee 


o? 


[6] 


which reduces to 


n 
Zi = 


n—1 


ae). 


a 


Equation [7] is, of course, the well- 
known Kuder-Richardson formula 20 
for estimating test reliability, 


Let us now examine equation [5] in the 
light of Loevinger’s criticism. Fora setof 
items of specified difficulties, fi will be a 
maximum only when cê, or the variance, 
is as large as Possible. This maximum 
value, o, is given by equation [2]. First 


we shall write [5] in the form 
c? — Èpq 
= — gy 
uZpq — 2pq 


relations, if 
and the test j 
is 


s 


= 


F Sis + 


e ee A sisarin 
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hi 
where S;=\V/~gi and the riz are P 
coefficients. If we prove that i al 
1 


o? < npg 


7 Il 
for items of unequal difenin, we 
have proved that ri; is less tha a ee 
since the last terms of both iv ae 
and denominator of [8] are equal. 

Si=V/ pigs We must prove that 


[11] 


* coeffi- 
It can readily be shown that a phi eath 
cient must be less than unity un a a 
items are equally difficult. In no hag 25 
they exceed unity. h If we Pron the 
even though all r’s in [9] are ET for 
inequality in [11] must still o have 
unequal S’s, then we will a fees than 
proved it for the case of some 7’s nity, We 
unity. Assuming all r’s in [9] u 


write [12 ] 


2 
oe < NES? 


eê = (Zs)?. 
Substituting [12] in [11], 
(2s)? < nds*. 


' by 
EA ‘ ess 
We indicate the variance of a write 
a and, from the standard formula, 


Zs? zy 
= Ta 


26,7, 
NES? — 00s 


[13] 


2 


Oy 
n 
or 


[14] 


(2s)? 
Substituting [14] in [13], 15] 
nds? — n? — n?o, < nds” [ 
or 
no, > 0. 


riance 
Obviously, [16] holds unless me TA yari- 
of the item sigmas is zero. Bu t be zero 
ance of the item sigmas canno e equal, 
unless all the item difficulties ar 


[9] 
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a Some of them are equal to a 
econ. and all the others are equal 
not all — —. Butin the latter case 
lie. Sy th e phi coefficients could be 
ate e only case in which of could 
Witlance ge as n Epg is when the item 
cn S are all equal and the phi coeffi- 
cane re all unity, and this can be true 
Y When all items are of equal difficulty. 


accevinger (6) and Johnson (3) 
A m proposed that, in order to make 
a Coefficient independent of the 
a TY of its item difficulties, we 
whick divide it by the maximum phi 
tained Is possible for the two ob- 

ee es Generalizing moa 

ationale, we shall t 

Procedure to r; in [5]. bas aoe 


hg se ee 
(n — 1)2pq 


ae Tn? is the maximum variance 

fa are with specified item difficul- 

val, e then let px: be the adjusted 
ue of 7;; and write 


[17] 


Tit 

= 

Tm 

Or substituting [5] and [17] in [18], 
of — =pq 
Om? — pg 


Bee we see that equation [19] is 
eed equation [1], or Loevinger's 
k cient of homogeneity. This is 
I “Re efficient which she preferred to 
does 20. However, this preference 
s We he seem entirely appropriate. 
er. ave seen, it gives an estimate 
rected f ge item intercorrelation cor- 
ies, Loi dispersion of item difficul- 
Essentia] o er's proposal lacks one 
Stimat step. To get a more realistic 
Substit € of test reliability, we should 
ate te her formula for the esti- 

; equation average item reliability. in 
on [4]. Substituting equation 


[18] 


Pii = [19] 
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[19] in [4] we get 


2—5 
TE (1-24) pg 
Om? —Zpq, 


Tee [20] 


oÈ 


which reduces to 
(= = =) cee 
ru = ( ——— 
Om? — Èpg/ oÈ 

Equation [21] would seem to pro- 
vide a more realistic estimate of the 
reliability coefficient than K-R 20. 
It yields a higher estimate if the items 
are of unequal difficulty and will have 
unity as an upper limit irrespective 
of the dispersion of item difficulties. 
Because of the factor o,°/o/, it 
yields a higher value than Loevinger’s 
homogeneity coefficient given by [1]. 

The chief disadvantage of using 
[21] rather than K-R 20 is, of course, 
the added time required to compute 
Gn? as given by [2]. However, the 
major part of the labor involved in 
using K-R 20 is getting the item 
counts for the pg values. Once the 
p’s are obtained, it is not a great deal 
more work to get Lip required in 
equation [2] to get om’. 

If we have a wide distribution of 
item difficulties, the difference be- 
tween K-R 20 and our equation [21] 
may actually be quite large. Suppose, 
for example, we have for seven items 
in ascending order of difficulty, the 
following values: .80, .70, .60, .50, 
40, .30, and .20. Suppose the vari- 
ance of the test is 5.25. We have, then, 
the following values: 


[21] 


n= 7 
M:.= 2p = 3.50 
oP = 5.25 
Zpq = 1.470 
Zip = 11.20 
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For the K-R 20 value we have 


5.25 — 1.47 
oe ) = 84. 
6 5.25 


For the adjusted value given by our 
equation [21] we must first compute 
the maximum variance given by 
equation [2]. This is 


Om? = 2 X11.20—(3.50) (4.50) =6.65. 


Substituting the required values in 
[21], we have 


5.25 — 1.47\ 6.65 
E EC 
6.65 — 1.47/ 5.25 


In this particular case, therefore, 
with a rectangular distribution of 
item difficulties ranging from .80 
down to .20, our estimate of reliabil- 
ity is almost 10 per cent higher than 
that given by K-R 20. It should be 
emphasized that, even with the cor- 
rection we suggest, we are compen- 
sating only for the attenuation intro- 
duced by the dispersion of item diff- 
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culties. We still have to remember 
that the basic assumption in all these 
formulas is that all items measure the 
same function, and that the failure 
of maximum item intergorrelation = 
due only to the unreliability of i 
items. Thus, even our formula [ 
should be regarded as only a lower 
bound to the Kuder-Richardson type 
of reliability even though this oot 
bound may be somewhat higher tha 
that given by K-R 20. 

It should te emphasized that an 
type of reliability which we refer z 
is consistency of behavior Lie 
very limited time interval, that i 
the time interval during which 
items in the test are being responde 
to. This is, of course, also the bp 2 
reliability implied by the Ku a 
Richardson formulas. However, T 
should also be observed that H 
“short term” reliability is compara- 
ble to the correlation between e 
tests taken within a short time aa 
val, e.g., at the same sitting or on t 
same day. 


REFERENCES 


1. CARROLL, J. B. The effect of difficulty and 
chance success on correlation between 
items or between tests, Psychometrika, 
1945, 10, 1-19. 

2, Horst, P. Relationships between several 
Kuder-Richardson reliability formulas. 
J. educ. psychol. Measmt, in press, 

3. Jounson, H. M. Maximal selectivity, cor- 
rectivity and correlation obtainable in 
2X2 contingency-tables. Amer. J. 
Psychol., 1945, 58, 65-68. 

4. Kuper, G. F.,& Ricuarpson, M. W. The 


theory of the estimation of test ie 

liability. Psychometrika, 1937, 2, 1 

160. k aeh 
5. LOEVINGER, JANE. A systematic appro a 

to the construction and elero $ 

tests of ability. Psychol. Monogr. 

61, No. 4 (Whole No. 285). [ ho- 
6. LOEVINGER, JANE. The technique ° 1948, 

mogeneous tests. Psychol. Bull., 

45, 507-529. 


Received July 28, 1952. 


THE PSYCHOLOG: ULLET! 
IC. ; 
Vol. 50, No. so 1933 VETS 


MODELS FOR TESTING THE SIGNIFICANCE OF 
COMBINED RESULTS! 


LYLE V. JONES AND DONALD W. FISKE 
University of Chicago 


Experimenters in psychology fre- 
— encounter the problem of as- 
ka Sing the significance of a set of 
oe benal results, each of which 
ree een tested for statistical signifi- 
Slee a Although several recent arti- 
a. 2, 13) discuss the problem, 
a enunciates fully the appropriate 

Odels. Nor is the problem ade- 
ile ed covered in any commonly 
> statistical text. It is the aim of 
ma at paper to clarify the differ- 
vide between the models and to pro- 
A explicit statements of the as- 
io underlying them and the 

lons to which they apply. 
Sit i general problem can be stated 
we y: an experimenter has a set of 

i or more experimental results. 
Rra = he has applied an appropri- 
SS hh of significance. , He then 

th S to apply a test of significance 
ate z entire set: he wishes to formu- 

$ nd test a single hypothesis about 

= entire set of results. One example 
each pene ten of several findings, 
Eeces| which is relevant to the same 
May Di hypothesis. The findings 
tial € viewed as repetitions of essen- 
exam, e same experiment. Another 
rant ple is the evaluation of a set of 
ts from the same sample, such 

a crite analysis of test items against 
Dre tins or the validation of several 
eria ae against one or more Cri- 

of Probl oth examples illustrate types 
ems which arise frequently in 


T 
Coj oe authors are indebted to a number of 
gues at the University of Chicago, and 


especi 
ci 

Jains Y to Dr. John M. Butler and to Dr. 
Of ap oceman, for their constructive criticisms 


early form of this paper. 


psychological research, where repeti- 
tion of experiments and multivariate 
prediction are not uncommon. 

The two applicable statistical mod- 
els are outlined below. 


Tue MODELS 


The binomial model. Application of 
this model provides an evaluation of 
the significance of a set of results, one 
or more of which have been found 
to be significant. To illustrate, an 
experimenter has five results, two of 
which are significant at his pre- 
selected significance level (typically 
.05 or .01). He now wishes to test the 
hypothesis that the two significant 
results out of five could be expected 
by chance, against the alternative 
hypothesis that the proportion of sig- 
nificant results exceeds that expected 
on a chance basis. 

The probability of one or more sig- 
nificant results can be determined 
from the binomial distribution, the 
expansion of (p+q@)* where p is the 
specified level of significance, g=1 
—p, and N is the total number of 
tests of significance. From the bi- 
nomial, we find the probability of ob- 
taining by chance » or more “suc. 
cesses” (results beyond the specified 
value of p). The value of this prob- 
ability is the sum of N—n+1 terms 
of the binomial expansion: 


= (er 


Wilkinson (13) provides tables of 
this probability for p=.05 and p 
=.01, for values of N up to 25. For 
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larger values of N, up to 50, and for 
other values of p, the Tables of the 
Binomial Probability Distribution (15) 
can be consulted in order to escape 
unwieldy computations. As is sug- 
gested by Brozek and Tiede (2), the 
normal approximation to the bi- 
nomial distribution supplies a satis- 
factory solution so long as the prod- 
uct of N and p exceeds 5. Following 
this rule, the approximation seriously 
departs from the exact binomial solu- 
tion for any N (number of independ- 
ent statistics or results) smaller than 
100 if one is using the .05 level of sig- 
nificance, or smaller than 500 for the 
.01 level. 

The fundamental assumption of 
the binomial model is that the several 
experimental results are independent, 
that the probability value for any one 
result in no way influences the value 
for any other result. This assumption 
will be examined in detail below. 

The chi-square model. This model 
is used to test the hypothesis that the 
composite p value for the several 
findings could have occurred by 
chance. It utilizes the numerical p 
values instead of classifying them as 
above or below a specified critical 
level of significance. This model also 

assumes the statistical independence 
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The model is based on the proof 
that any p value can be transformed 
to a chi-square value with two den 
grees of freedom, and that the sum s 
independent chi squares is distribye 
as chi square. The transformatio 
equation is 


x? = — 2 log. p 
or 


— 2 (2.3026) logio P- 


The composite x? is given by the for- 
mula 


x 


r= 


k 
—2 sP loge pi 

i=l 
with 2 k degrees of freedom, ee k 
is the number of independent Pr na 
ability values to be combined. Sin 


k 
DX loge pi = loge (prpaps + © Pe)» 
iml 
the formula for the composite x* 4Y 
also be written 


v= —2 log. (pipop + °° pi). 


The product of the & separate ? 
values is the joint probability of Pe 
k independent findings. There is ” 

convenient test for directly assessing 
the significance of a joint probability- 


TABLE 1 
EXAMPLE OF THE CHI-SQUARE TRANSP 
Q RANSFORMATION soe 
b loge p logio $ 
-04 —3.2189 8.6021-10 .0000 
05 —2.9958 8.6990-10 .0000 
+20 —1.6094 9.3010-10.0000 
—7.8241 26. 6021-30 .0000 
x?=—2 (—7.8241) =15.6482 x?= —2(2.3026) (—3.3979) 
x? = 15.6480 
df=2 (3)=6 
p<.02 
: ol- 
of the several results being com- Suppose we have obtained the f 
bined. 


om- 
lowing set of p values from three © 
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aes experiments: .04, .05, and 
enti — composite x? most conveni- 
Pees. be computed using the sum- 
aa E formula above or the corre- 
ERI ding formula for common loga- 
The as exemplified in Table 1. 
or e proof for the adoption of this 
a posite test is derived and devel- 
S by Karl Pearson (12) and by 
by x Pearson (11). It is illustrated 
y Kendall (8, pp. 132-133) and by 
ee (10, pp. 46-47). Baker (1) 
combi es an abac for determining a 
aap probability from the prob- 
don Le of two separate results. Gor- 
rece, oveland, and Cureton (5) have 
ntly published a table of —2 log 
Br, Vacs of p from .001 to .999 
pE facilitates the application of 
S test, 
yen essential difference between the 
pee odel; appears when we con- 
utiliz q amount of „information 
Bomis] . In the application of the bi- 
alte ial model, use is made of a simple 
aa "ative: each result in the set 
applic is significant or it is not. The 
5 enn of the chi-square model, 
A e other hand, demands knowl- 
Re Of the exact probability value 
oe with each result. 
a experimenter may prefer to 
aa the binomial method to situa- 
appr. where the chi-square model is 
Opriate. He might wish to test 
eee on the basis of combined 
ae by determining whether from 
Doth & N independent tests of hy- 
Would i n or more significant results 
chan be expected to appear by 
Would i However, this procedure 
erron involve considerable risk of 
Bared coe interpretation, when com- 
na with the application of the chi- 
ere e model. For example, if he 
OnGde ne at the .05 level of 
fe ee and. if the p values of 
hi S results were .09, .06, and .04, 
ould accept the null hypothesis, 


Ci 
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for the probability of obtaining at 
least one result out of three beyond 
the .05 level is .14. But using the 
chi-square transformation, the com- 
bined p is .02. On another occasion, 
again working at the .05 level of confi- 
dence, three results might be associ- 
ated with p values of .05, .04, and 
95. Under the binomial model, the 
null hypothesis would be rejected, for 
the probability of achieving at least 
two significant results out of three is 
much smaller than .05. (Wilkinson's 
table shows it to be .0072.) The chi- 
square transformation, on the other 
hand, leads to a combined slightly 
greater than .05. Such examples indi- 
cate the major differences between 
the two procedures and show that the 
binomial method, by asking a differ- 
ent question, ignores some of the in- 
formation contained in the set of 
obtained p values. 


ASSUMPTIONS AND LIMITATIONS 


The most limiting assumption un- 
derlying interpretation of results from 
the application of either model, and 
the assumption most likely to be un- 
warranted, is that of statistical inde- 
pendence. Independence is a neces- 
sary .condition in order that, under 
the null hypothesis, the N results be 
distributed as the binomial distribu- 
tion in the first model and as chi 
square in the second. Independence, 
in this sense, means that the prob- 
ability associated with each one of 
the N results is unrelated to the prob- 
ability associated with each of the 
other N—1 results. The finding that 
one of the results is significant must 
not affect the expected probability 
for any of the other results, which re- 
mains at .50, under the null hypothe- 
sis. 
The effect of the assumption of 
statistical independence of data upon 
applications of the models can best 
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be assessed if we consider two kinds 
of situations to which the models 
might be applied. 

Situation A. Each of the several 
experimental results is obtained from 
a different sample of individuals. 
Typically, in this situation, the sev- 
eral tests of a hypothesis represent 
replications based upon independent 
samples. To the extent that the sam- 
ples are independent, either model 
may be applied. For the case where 
the samples have been randomly 
selected, their independence is as- 
sured, 

Situation B. Each of several ex- 
perimental results is obtained from 
the same sample of individuals. A 
typical case is item analysis, where 
interest resides in the degree of rela- 
tionship between each of a number of 
items and a single criterion. The 
items are administered to a group of 
respondents, and the correlation be- 
tween the criterion variable and each 
item is determined. Under the bi- 
nomial model, the experimenter then 
asks if the number of significant item- 
criterion correlation coefficients ex- 
ceeds the number expected to be sig- 
nificant by chance. The chi-square 
model would seldom be useful in this 
situation; when used, it would re- 
solve the question whether the several 
findings support the contention that 
in this battery the distribution of 
item-criterion correlations is different 
from that expected by chance. 

It is in dealing with this situation 
that our inquiry is often not legiti- 
mate, for it is seldom that the sepa- 
rate results are Statistically inde- 
pendent. In the item-analysis exam- 
ple, independence presumes that the 
interitem correlations are randomly 
distributed around an expected value 
of zero, i.e., the items must be un- 
correlated, Referring once again to 
the paper by Brozek and Tiede, we 
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are compelled to doubt the legitimacy 
of using the binomial model (or, in 
deed, either model) for the Aa 
analysis problem which they i! ni 
trate. No evidence is provided wine i 
would indicate that the 228 questao 
naire items analyzed in their ie 
are independent. It seems unl y 
that the thousands of interitem Fa 
tionships were evaluated. Since t 5 
items had been selected to focus ie 
a variety of personality aspects Ee 
scribed in the literature as ie 
characteristic of individuals who an 
prone to develop high blood pressu mi 
(2, p. 339), nonzero interitem cait 
tions surely would be expected. A, 
only is it a serious methadoiopi in 
error to apply the binomial moc os 
this example, but also the sabi : 
clusion is likely to be wrong. ioral 
impossible to accept the au 
conclusion that there is “a negligi 
probability” of obtaining 24 or m 0 
Statistics, significant beyond the oi, 
level, in a series of 228 item statni 
With nonzero interitem carelet Pi 
the binomial model, as applied t 
Brozek and Tiede, is an invalid E 

Wilkinson talks of the parte 
menter who tests all possible re nt 
tionships in his data, possibly pes 
lating every variable with every raed 
one. While he apparently cond re, 
the use of the binomial method # 5 
his tables for this situation, suc Aa 
application also violates the aea, 
tion. The effect of the vora 
however, is considerably less extre S 
than in the item-analysis PAR 
Consider an array of n(n — 1)/2 nr 
Correlation coefficients among ” f the 
ables. Under the conditions © con- 
null hypothesis, these may be ae 
sidered randomly selected fro ala- 
sampling distribution with a Por f 
tion correlation of zero. The ani 
independence of sample siaksi 
be seen when two or more par 
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Sample r’s depart from zero: e.g., if 
Yai and raj each are positive, the ex- 
en value of r;; is no longer zero, 
oe ecomes a small positive number. 
a ne null hypothesis obtains, the 

„ects of dependence are slight. The 
aie test, if interpreted with cau- 
ind r may serve as an approximate 

ex of independence among the x 
variables, 
ae contention is supported by the 
San s of three sampling experiments 
ucted by one of the writers. 
Fle on each of 20 artificial vari- 
ses S were drawn from tables of 
en random numbers (3, pp. 
cin 04 and 350-359). The number 
Ores per variable was 50, 100, and 
mer espectively, for the three experi- 
ee. s. In each study IBM methods 
= used for computation of the in- 
Sl correlation _matrix. In 
Nahe the distribution of the 190 
trib Ple r’s was compared with the dis- 
war expected under the hy- 
i Fie that these r’s had been inde- 
ee and randomly selected 
mmea pling distribution with a 
S ka ion correlation of zero. Sev- 
aan of this hypothesis yield no 

* ee it; e.g., the propor- 
levele ee each of several 
cantl ds significance did not signifi- 
chane, depart from that expected by 
rs ce. The proportion of positive 

hee! contrasted with the number of 

a Ive values, suggests no extra- 

ee In short, results from 

the ai the three studies suggest that 

relation dependence of obtained cor- 

Which n coefficients was a factor 

ing poticeably disturbed the sam- 
8 distribution. 

y i ioe when combining results 
c ae the binomial model or the 
Sumpti are transformation, the as- 
is one on of statistical independence 
Some which cannot be treated lightly. 

assumptions, such as that of 
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normally distributed variates under- 
lying Student’s ¢ and Fisher’s F, have 
been shown to be of little practical 
importance; those tests are relatively 
insensitive to moderate departures 
from normality. In contrast, if sta- 
tistical dependence is present when 
results are being combined, the find- 
ings from either the binomial test or 
the chi-square transformation are 
likely to be affected. 

Johnson (7, pp. 170-172) illustrates 
the chi-square transformation by 
combining two tests of significance 
(chi square and rho) applied to the 
same set of data. This example ap- 
pears questionable because a large 
correlation coefficient would usually 
be associated with a large chi square, 
although the reverse would not neces- 
sarily follow. 

While the assumption of inde- 
pendence provides the most serious 
limitation for testing hypotheses con- 
cerning combined results, there are 
additional restrictions which should 
be noted. For example, while the 
models may be applied to any com- 
plete set of independent results, they 
obviously are of little value unless the 
separate tests of significance can be 
classified together on some rational 
basis. The application of either 
model to several experiments with no 
common aspect would be meaning- 
less. The common problem need not 
be related to the content of the ex- 
perimental issue; one might wish to 
test a hypothesis that a source of 
bias toward significant results resides 
in a given method, a particular experi- 
mental condition, or a specific labora- 
tory. In the typical instance, how- 
ever, it is nonsense to combine results 
bearing upon unrelated experimental 
problems. 

It should be obvious that when 
applying either model all obtained 
results must be included in the set 
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analyzed. The experimenter cannot 
legitimately select several “promis- 
ing” or “nearly significant” findings 
with the hope that together their 
combined probability will be signifi- 
cant. $ 

We must recognize, of course, that 
the rejection of the null hypothesis 
for a set of results does not imply 
rejection of a null hypothesis for each 
result individually. Thus, if we apply 
the binomial model and reject the 
hypothesis that four results, with 
p<.05, would occur by chance from 
25 independent studies, we may not 
conclude that each of the four is 
attributable to extra-chance factors. 
In combining tests of significance, we 
are testing a hypothesis about the set 
as a whole, not about the individual 
members of the set. 

Psychologists have sometimes 
asked: if I have performed two inde- 
pendent experiments and have ob- 
tained values at the .10 and .40 levels, 
why should I not compute the joint 
probability of obtaining this pair of 
results by multiplying the two prob- 
abilities (.10X.40=.04)? The diffi- 
culty resides in the evaluation of the 
joint probability. In the interpreta- 
tion of an individual probability 
value, p, we make use of the knowl- 
edge that p has a rectangular sam- 
pling distribution, where every value 
between zero and one has an equal 
chance of appearing. Such is not the 
case for products of independent 
probabilities; it is the x? transforma- 
tion which allows assessment of a 
sampling distribution associated with 
joint probability. 

The error arising from the interpre- 
tation of a joint probability as a 
level of significance can be illustrated 
intuitively. Consider four independ- 
ent replications of an experiment, 
yielding p values of .90, .60, .30, and 

-10, under tests of a certain hypothe- 
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sis. Clearly these results peona 
little evidence for rejection of the 
hypothesis. (The x? transtorna 
appropriate to this situation, A 
a composite p greater than .40.) : a 
by finding the product of these a 
values one obtains 0.00 
X.10=.0162, which, if ae 
interpreted as a level of semie 3 
associated with acceptance of s io 
pothesis, leads to a completely fau 
conclusion. +e 

In more general terms, a statistical 
test of significance involves the i 
lowing steps: the selection in adva 7 
of an appropriate statistical mo A 
for which assumptions are tenana 
and the sampling distribution of e 
test statistic is known, the compia 
son of obtained data (or the da 
derived therefrom) with the oe 
and the resulting decision that 2 
model does or does not fit the da at 
i.e., the acceptance or rejection i 
the statistical hypothesis. It 1s Re 
be emphasized that the experimen al 
should specify his statistical mo 
before he looks at his data. 


THE PROBLEM of NONINDEPENDENT 
Data f 
Let us consider the probier of 
evaluating the significance of a 5e ve 
experimental results when, meci 
sults have been derived in tion 
manner as to violate the assit P ee 
of independence. When the from 
lations among the results depart 
zero, but are unknown, cat iti 
way in which p values associate com- 
the individual results may be e we 
bined meaningfully. In this oal 
may, however, achieve an er: se 
test of significance by treating a can 
of results as a whole; i.e., Y cance 
determine one level of sign! of oP 
for the combined data instea cep? 
taining p values for each of th m. 
rate results and then combining 
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ere suggested approach to this 
hes is that provided by Hotel- 
generalized Student test (6). 

€ most useful form of this test for 
Psychological research probably is 
at which provides comparison of 
Oh ct of means of two samples on 
ane 4 k variables. For example, two 
oe F might be selected on the 
of N 9 a criterion variable, a sample 
and individuals high on the criterion 
3 sample of N» individuals low on 
M terion, We have k variates, 
andi unknown standard deviations 
meagre correlations, each of which is 
ee the Ni+N2 individuals. 
kiei ing’s statistic, T?, provides a 
am ee concerning whether the two 
canti os are discriminated signifi- 
ences. on the basis of k mean differ- 
istrib Assuming the k variates to be 
at ‘buted as the multivariate nor- 

distribution, then the statistic 


B e 
RW, + M= 2) 
Is 


bytsttibuted as the familiar F distri- 
ee with k and Ni+N2—k—1 de- 
a 8 Of freedom. The significance of 
tabu be determined readily from 
ae ated values of F. While the 
€dures for finding the value of 
are discussed in several texts (e.g, 
eect)’ perhaps the most readable 
6), Unt remains the original source 


Let 


Sets 


S; 


F 


T? 


us consider the case where k 
Of measurements can be con- 
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sidered replications of the same vari- 
ate. When systematic differences 
among replications can be ignored, 
the problem of combining separate 
findings disappears: the k scores for 
each individual can be combined and 
the resulting composite scores can be 
analyzed by the conventional £ or F 
test. When interest also resides in 
replication effects, one may utilize 
analysis of variance to test differences 
not only among groups, but also 
among replications (9; 4, pp. 288- 
297). In addition to the assumption 
that the k measurements are replica- 
tions of the same variate, these ap- 
proaches are further restricted by 
assumptions of normality, homoge- 
neity of error variance, and inde- 
pendence of variance estimates. The 
striking advantage of the analysis 
of variance design, when its use is 
appropriate, is the relative ease of 
application when compared with the 
computational complexity of Hotel- 
ling’s multivariate procedure. 


SUMMARY 


This paper presents models of two 
designs by which an experimenter 
may determine the probability of ob- 
taining a particular set of results on 
two or more tests of significance. The 
appropriate assumptions and statis- 
tical techniques are discussed. Sub- 
stitute procedures are suggested for 
the case when the assumption of sta- 
tistical independence of the several 
results is untenable. 
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HISTORICAL NOTE ON THE RATING SCALE 


DOUGLAS G. ELLSON AND ELIZABETH COX ELLSON 
Indiana University 


a Galton (1822-1911) 
tion = uy given credit for the inven- 
its int j rating scale or at least for 
ree ro uction ās 2 psychological 
“He (Fras device. Garrett writes, 
the ee Galton] established one 
where: irst laboratories (in 1884) 
Most} a mental and physical tests— 
could o of the sensory-motor sort— 
introd e taken fora small fee; . . . he 
a the rating scale and ques- 
Used? ta methods later so widely 
G (2, p. 58). 
eaa and Schneck say “His- 
A na y, the rating scale goes back 
is hoes ncis Galton, who in 1883 pub- 
vie scale for rating the clearness 
uilfo eb imagery” (3, p. 103). 
men “he also agrees with these state- 
Writes In Psychometric Methods he 
oubt. There seems to be little 
that the first rating scale em- 
W: a psychological problem 
ie of Galton, used in the evalu- 
64 the vividness of images” (4, 


of 


We recently found clear evidence 
ight) y chological rating scales more 
in tke developed than Galton’s were 
ae Galton was a child. On 
ony to the museum at New Har- 
Warper Indiana, we found a fire- 
Com _ bronze or brass plate, ac- 
Ca Panied in the display case by @ 
Saying that this was one of the 
o nteresting objects seen by the 
the Ne Saxe-Weimar on his visit to 
eta Harmony Colony. As the 
as aoe material shows, this plate 
"atin Ctually a set of psychological 
Used $ Scales which was apparently 
ation x t a kind of personality evalu- 

Te Be and possibly sooner. — 
uke describes this plate 1n 


Most 


some detail in his journal, which was 
published in 1828, Travels Through 
North America During the Years 1825- 
26 (1). In the part of this account 
describing his visit to the New Har- 
mony Colony, under the date of April 
18, 1826, he writes: 


Mr. Owen showed me two interesting 
objects of his invention; one of these con- 
sisted of cubes of different sizes, repre- 
senting the different classes of the British 
population in the year 1811.... The 
other was a plate, according to which, as 
Mr. Owen asserted, each child could be 
shown his capabilities, and upon which 
after a mature self-examination, he can 
himself discover what progress he has 
made. The plate has this superscription: 
scale of human faculties and qualities at 
birth. It has ten scales with the following 
titles: from left to right, self-attachment; 
affections; judgment; imagination; mem- 
ory; reflection; perception; excitability; 
courage; strength. Each scale is divided 
into one hundred parts, which are marked 
from five to five. A slide that can be 
moved up or down shows the measure of 
the qualities therein specified each one 
possesses Or believes himself to possess 


(1, p. 121). 


The “Mr. Owen” referred to is 
Robert Owen, who founded the New 
Harmony Colony in 1825 and left it 
in charge of his son, Robert Dale 
Owen, about a year later. Robert 
Owen had considerable interest in 
what would now be known as progres- 
sive education and child psychology. 

Except for a few details, the de- 
scription of the plate is quite accu- 
rate. Its dimensions are approxi- 
mately 7X12Xł inches. Down the 
left-hand seven-inch side (which the 
Duke describes as the top) are listed 
the traits he mentions, except for a 
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few (strength, courage, self-attach- 
ment) in the upper left corner which 
are illegible because of fire damage. 
To the right of each of the ten trait 
names is a brass strip engraved with 
100 scale markings numbered by tens. 
Before the damage, each strip could 
be slid outward independently, past 
an engraved index near the right- 
hand margin of the plate. 

The notion of a rating scale is not 
the only one anticipated by the plate. 
If the slides corresponding to the sev- 
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eral traits were simultaneously placed 
in positions representing the a 
cal ratings, they would produce vis 
might now be called a “persona = 
profile.’ Whether this idea occurr 
to the inventors or users of the de a 
we do not know. So far, with per 
exception of the quotation mores 
have found no mention of the p 4 Š 
or of the rating-scale notion 1n be 
works of Robert Owen or others wA 
had contact with him. 
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A BRIEF NOTE ON ONE-TAILED TESTS 


C. J. BURKE 
Indiana University 


Concurrent with the recent dis- 
cussions of one-tailed and two-tailed 
tests by Hick (4), Jones (5), and 
Marks (8) there has been a disturb- 
ing increase in the use of one-tailed 
tests in student experimental reports 
as well as in published and not-yet- 
published manuscripts. While the 
popularity of one-tailed tests is un- 
doubtedly attributable in part to the 
overwillingness of psychologists as a 
group to make use of the statistical 
recommendations they have ‘most 
recently read, there seems to be a 
certain residual of bad logic, so far 
as both statistics and psychology 
are concerned, which merits examina- 
tion. The writer takes the position 
already taken by Hick (4) in all‘im- 
portant essentials but the argument 
to be presented differs, at least in em- 
phasis, from that of Hick. It should 


be noted that some tests, x? and F Ei 
example, are naturally single-ende 
Nothing said here should be co” 
strued so as to apply to them. 

Both Jones (5) and Marks (8) se" 
to the writer to confuse someW an 
two quite different notions—that 4. 
experimental hypothesis is often ter 
rectional and that an experimen 
may be willing to accept a devia ae 
of any size in the unexpected oe 
tion as consonant with the nul uo- 
pothesis. We shall consider two 4 
tations from Jones. 


1 
The model above, the test of the ra 
hypothesis against two-sided alte in 
tives, is the one used most often byi ay 
vestigators in psychology. Yet in map 
cases... it is not the test most rob- 
Propriate for their experimental Peho- 
lems. More often than not, in POTA 
logical research, our hypotheses ha 


ip 
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Be etional character. . . . theoretical con- 
oe allow the postulation of the 
3 ction of experimental effects. The 
ete experimental test is one 
ih ch takes this into account, a test of 

e null hypothesis against a one-sided 
alternative (5, p. 44). 


It is a fact that many hypotheses in 
chological research, experimen- 
y conceived, are directional for 
e investigator conducting the ex- 
p ment, but it does not follow from 
oe at one-sided tests should be 
T in experimental reports. 
Seint amplify these considerations we 
peri out that there are, in many ex- 
to ‘pl two statistical decisions 
of ae made and two different levels 
om n fidence may be involved. The 
dant the decision made by the indi- 
plane experimenter who frequently 
n Š me experiment from his evalua- 
that z a previous one. We concede 
Dro Sre al one-tailed test is often 
which” The second is the decision 
Rae determines the place of his 
ogy bo in the literature of psychol- 
inadmi ere the one-tailed test seems 
as issible, _It is the second type 
Gant with which we are con- 
E Marks (8) has in essence re- 
Cusio rom statistical sources a dis- 
error, n of the Type I and Type II 
5 8 which shows that the decisions 
Send: any statistical interpretation 
Popul only upon the underlying 
Use bg and the rule of procedure 
Tules a comparison of alternative 
account procedure must take into 
Stor of errors of both types, the 
It is tr rejecting a hypothesis when 
reject ue and the error of failing to 
Under] it when it is false, but the 
do -Yng statistical considerations 
terion Provide automatically a cri- 
Ove.” for the selection of one rule 
os anoth ‘Sao : 
be hina Such a criterion is to 
Of err ght in the number and kinds 
ate OTS the experimenter will toler- 
R =, as 
Oughly, an acceptable criterion 
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is to make the over-all number of 
errors as small as possible and at the 
same time to render large and serious 
errors relatively impossible. Within 
the class of hypotheses which are 
considered to be directional it is likely 
that a one-tailed test might yield a 
smaller over-all number of errors than 
a two-tailed test, but there is, under 
the single-tailed rule, no safeguard 
whatsoever against occasional large 
and serious errors when the difference 
is in the unexpected direction. If one 
is less willing to commit a large error 
than to commit a small one, it does 
not follow from the theory of testing 
statistical hypotheses that the ex- 
perimenter’s expectation of a given 
direction for the result necessarily 
makes the one-tailed test desirable. 
To adyance this point in our case 
against the use of the one-tailed test 
in the public report, we next take up 
the second quotation from Jones. 


It might be noted that with this formu- 
lation of the one-tailed test there is no 
allowance for the possibility that the true 
difference . . . is negative. In the type of 
problem for which the one-tailed test is 
suited, such a negative mean difference is 
no more interesting than a zero difference 
(5, p. 45). 

This statement is perfectly correct. 
If we consider it carefully we discover 
its import to be that the investigator 
should use a one-tailed test when he 
is willing to accept a difference in the 
unexpected direction, no matter how 
large, as consonant with the hypothe- 
sis of zero difference. This is quite a 
different matter from using a one- 
tailed test whenever the direction of 
the difference is predicted, on some 
grounds or other, in advance. It is 
to be doubted whether experimental 
psychology, in its present state, can 


1 In his subsequent discussion, Jones spoils 
the force of this point by confusing hypotheses 
to be tested with classes of hypotheses to be 
guarded against as alternatives. 
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afford such lofty indifference toward 
experimental surprises. 

The questions raised by the one- 
tailed test are to be answered finally 
by considering the effect of general 
use of this procedure on the content 
of psychological literature. The 
writer cannot agree with Hick (4) 
that its use makes little difference 
since there is no practical rule for de- 
ciding what “significance” really is. 
In some super-scientific world this 
point might be well taken, but there is 
evidence that in our workaday world 
(where we sometimes read only the 
concluding sections of reports) it does 
make a difference whether the investi- 
gator has stated that his results were 
significant. The controversy over the 
Blodgett effect is a case in point (1, 2, 
6, 7, 9, 10, 11, 12), 

Remembering that the problem of 
testing a statistical hypothesis is a 
Statistical problem in which each 
individual experiment is viewed only 
as a member of a class of similar ex- 
periments and recalling that the 
Properties of any Statistical test are 
determined solely by the Procedure 
followed and by the Populations un- 
derlying the class, it is pertinent to in- 
quire into the effects of widespread 
adoption of one-tailed tests upon the 
literature. The writer believes the 
following statements to be reasonable 
forecasts. 

1. The discovery of new psycho- 
logical phenomena will be hindered. 
Our literature abounds with instances 
in which the outcome of a given ex- 
periment has differed reliably and 
sharply from expectation. These ex- 
periments are usually of great inter- 
est—new psychological concepts arise 
from them. Our science is not yet 
so mature that these can be expected 
to occur infrequently. The most re- 
cent instance, known to the writer, of 
conflicting results from experiments 
thought to be highly similar was re- 
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ported by Underwood (13) at the 
1952 meetings of the American Pay 
chological Association. From any 
careful examination of contemporary 
psychological literature we must a 
clude that nowhere in the field ca 
we have sufficient a priori confidence 
in the outcome of any genuinely a 
experiment to justify the neglect Es 
differences in the unexpected direc 
ion. d 
; à There will be an increase in ir 
ren controversy. Fruitless controver 
sies arise from unreliable results. 
Conclusions at low levels of a 
dence tend to be unreliable, and t as 
adoption of one-tailed tests is ere 
lent to a general lowering of levels i 
confidence. At a time of severe jour 
nal overload this is especially perar 
cious. There is no substitute in stan 
cal methodology for the carefu af 
designed and controlled sais eae 
in which any important digga ~ 
between groups will show up @ ie 
high enough level of confidence to i! ; 
Sure a certain reliability in the con 
clusion. 2 

3. Abuses will be rampant. Itis DA 
criticism of the position held © 
statistical grounds by Jones an 
Marks to point out that the consider- 
ations involved in the choice of a gge 
tailed test are really rather delicate 
A nice instance of what can ee S 
is seen in an experimental report ie 
Gwinn (3). Gwinn reports two exper?” 
ments which are not markedly ana 
ent from each other. They turn ont 
in opposite directions, and, by ak 
propriate selection of the position 3 
his “critical tail,” Gwinn establishe 
Significance and near significance \” 
per cent and 8 per cent levels, Te 
proximately) for his results on 
basis of one-tailed tests. omar 

The moral can be pointed with pi 
vice. We counsel anyone who A 
templates a one-tailed test to as : 
himself (before the data are gathere 
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“If ; 

reo, results are in the wrong 

Billionth, oe significant at the one- 

Publicly a 1 per cent level, can I 

this ; y defend the proposition that 
S evidence of no difference?” If 


the answer is affirmative we shall not 
impugn his accuracy in choosing a 
one-tailed test. We may, however, 
question his scientific wisdom. 
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NITION AND INTERPRETATION 


OF COMPOSITE FACTORS 


WAYNE S. ZIMMERMAN 
Brandeis University 


; e oe published mono- 
ta, Even cription of Aptitude an 
fe Neh Tests in Garr of Ro- 
sheds ih a (1), fills a very great 
of ul ex Sreat, in fact, that we 
an xt, ee wide use to be made 
ang YSts, b only by trained factor 
ing Personn, t by counselors, teachers, 
thi UStry, Sl workers in business an 
My, antig, articularly because of 
ch dist, Dated wide use, I was very 
Urbed to note the frequency 


h test loadings, reported on 
were actually earned 
on composite factors. Consequently, 
as reported, these, loadings are in 
many cases greatly inflated. The seri- 
ous distortion that results colors the 
monograph throughout, but is espe- 


jally apparent in Part IL 
ý In Part II, brief descriptions of 


factors are presented, accompanied 
by test names listed in the order of 
magnitude of their loadings. This 


with whic 
a single factor, 
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section will more than likely receive 
the greatest application, especially 
by those interested solely in selecting 
the best test of a particular factor. It 
is probably safe to assume that few 
of the relatively untrained, and per- 
haps not all of the trained, people 
will check carefully to see if the par- 
ticular test concerned achieved its 
loading in analyses where a full com- 
plement of factors in the related sub- 
domains was isolated. 

In his introduction French dis- 
cusses composite factors, but in such 
a way that the reader may be left 
with the impression that these factors 
occur very infrequently, or that when 
they do their nature is apparent and 
they do not therefore seriously influ- 
ence the monograph presentation, 

Composite factors may occur when 
several tests included in a correla- 
tional matrix have a similar factor 
pattern. If, at the same time, no 
other tests have a sufficiently dis- 
parate pattern on the same factors, a 
separation between factors cannot be 
achieved, even when an ample num- 
ber of centroid factors are extracted, 

Composite factors may be pro- 
duced also when a curtailed number 
of centroid factors are extracted. In 
too many instances tests have been 
included for analysis which actually 
represent a greater number of factors 
than can be extracted according to 
any criterion applied to determine 
when the extractions should cease. In 
many other instances a too rigid cri- 
terion is employed. The experience 
of some analysts has shown that the 

‘use of additional centroids, extracted 
after the most liberal statistical cri- 
terion is satisfied, frequently brings 
about more readily a psychologically 
meaningful solution, 

In this short critical note, I can do 
no more than call attention to one or 
two of the most glaring examples of 
the failure to note the accretion be- 


WAYNE S. ZIMMERMAN 


cause of composite factors to certain 
reported test loadings. _ 

On the Space factor it is necessary 
to work down the list through eleven 
tests before locating one with a load- 
ing that seems to be relatively free 
of the composite taint. The oada 
for the leading test is based upora 
single analysis only—an andik 
which just four factors were extrac ie 
with only one in the epatial-visue a 
zation domain. AAF analyses ‘No 
nearly similar test (1, AFL-7; 2, i 
32) have demonstrated that vi 
other related factors (i.e., Percepti ii 
Speed, Length Estimation, Views 
zation) are isolated, the test van 
is spread among them leaving a t al 
much reduced weight on the Spa a 
factor. The position of the next thr ; 
tests in the list can be questione a 
reference to this same list where a 
combination of the three tests into h 
single form is ranked twenty-four 
with considerably less than one-? ne 
of the variance. This circumsta? a 
suggests that there is probab va 
significant amount of specific vine 
ance represented when any of ter- 
three highly related tests are in e 
correlated and analyzed as sin fa 
tests. At the same time a maa for 
duced Space loading was foun here 
this combined form in analyses W stot 
both Visualization and another fac i 
in the spatial-visualization are# 
Factor SO) appeared also (1, tests» 
21, AFN-21). The next seven form- 
which include several of the t0 at- 
board type, were all analyzed i^ tial- 
teries in which only a single SP te : 
visualization factor was ae ctor 

here more than one related e of 
was revealed, the Space yanari kk- 
similar tests was reduced very "044, 
edly. (See 1, ThA-21, Fr-10, M, 

Also AFE-15, AF6-8, AFM-23:) | jist 

Of the first ter variables 1n i i vi- 
of Deduction tests, five fairly three 
ously are composites, since 


~< 
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represent grades assigned in academic 
subjects and two are based upon 
comprehension of school subject 
matter. Two other tests actually 
achieved the loadings credited to 
them on a factor that was called At- 
tention by the author of the analysis. 

ne test was analyzed with two other 
forms of the same test, both of which 
Produced one-half or less variance on 
the same factor. The remaining two 
test loadings were based on a single 
Score derived on three different tests, 
each of which singly in other analyses 
demonstrated a different and com- 
Plex factor pattern. In none of the 
analyses in which these first ten tests 
Were analyzed was a representative 
Sroup of factors in the reasoning area 
Isolated, 

It seems that there are still factor 
analysts who, although they accept 
rotation as a necessary step in the 
Process, somehow are not aware of 
One implication from the pattern 
often indistinct and sometimes en- 
meshed beyond recognition, it must 
e granted) that tends to form in the 
centroid loadings. It is well known 

at in dealing with intellectual vari- 
ables the first centroid loadings are 
Usually all positive and the second 
centroid, as well as those that follow, 
ade positive and negative vari- 
ae equally. What is apparently 
` erlooked is the tendency for the 
“cond centroid to split the most obvi- 
n dichotomy, the third centroid to 
Ne lt the next most obvious dichot- 

ny, and so on. For example, if the 


battery contains both linguistic and 
quantitative tests, the second cen- 
troid will most likely separate these 
two major groups. In order to effect 
further separations between test vari- 
ables on the linguistic end of this 
second axis (which, in pair-by-pair 
rotation, has now been extended by 
rotation with Centroid Axis I) it must 
be rotated with the next centroid 
that shows this new separation most 
clearly. Similarly, further separation 
of the quantitative tests must be 
achieved through rotation of the 
quantitative end of the second axis 
(also extended through its rotation 
with Centroid Axis I) with a centroid 
which in turn shows the most distinct 
separation among the quantitative 
tests. This separating process must 
be continued until all the factors 
are accounted for. If too few centroid 
factors are extracted, some of these 
separations cannot be made. Conse- 
quently, a test which actually con- 
tains variance on two or more factors 
may appear with all of that variance 
confined on a single factor. 

It is my feeling that the failure to 
give composite factors the attention 
they merit must be considered either 
a serious oversight or a serious error 
of omission. Since the user must 
make his own evaluation, I hope this 
note will draw attention to the neces- 
sity of considering very carefully the 
serious effect of composite factors 
upon certain test loadings reported 
in French’s monograph. 
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A REJOINDER TO ZIMMERMAN'S NOTE 


JOHN W. FRENCH 
Educational Testing Service 


Zimmerman’s criticism of the treat- 
ment of composite factors in A De- 
scription of Aptitude and Achievement 
Tests in Terms of Rotated Factors! 
brings up an important point. Analy- 
ses using very few tests often yield 
combination factors that seem to be 
composed of two or more factors ordi- 
narily found separately. The tests 
found to have high loadings on these 
combination factors are often com- 
plex. When such complex tests are 
analyzed in larger batteries, they 
often receive lower loadings on each 
of the separate factors. 

Now, what should be done about 
this in comparing loadings from many 
analyses, large and small? The cen- 
troid of the high-loading tests for a 
particular factor in one analysis is 
probably never exactly duplicated in 
any other analysis. Nevertheless, it 
is necessary to make some cross-iden- 
tifications, provided the factors are 
close enough to being alike. How 
close is that? If you insist upon ex- 
treme closeness, you identify so few 
factors that the result is not useful. 
If you are very liberal, the factor 
loadings cannot be compared because 
they are not loadings on the same 
thing. The combination factors men- 
tioned by Zimmerman cause most of 
the trouble, but factors do not always 
combine equally. For example, con- 
sider the case of an analysis in which 
neither of the well-known factors A or 
B appears, but in which tests ordi- 
narily found on A and B are now 
found on the same factor, As usually 
happens, the division is not exactly 
equal; the A-factor tests may be more 
numerous and highly loaded. Per- 
haps a combination factor correlating 
-90 with A and .40 with B can safely 
be identified as A, while a combina- 


*Frencu, J. W. A description of aptitude 
and achievement tests in terms of rotated factors. 
Chicago: Univer. of Chicago Press, 1951. 
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tion factor correlating .80 with Am 
.60 with B should be left unidenti a d 
Even in the former case a test heng 
loadings on both A and B will, het 
fortunately, tend to have a oe 
loading on the impure A factor a 
do the tests which best represent Pte 
A. Thus, a compromise must s 
made between too few identification . 
on the one hand, and too poorly reP 
resentative loadings, on the omg 
Zimmerman’s note suggests ee 
listing the tests according to ree 
of their loadings is misleading. ane 
were listed in this manner to be u 
tirely objective. How else — 
they be listed? Perhaps they $ ait 
have been listed in accordance pee 
some value derived from, ean 
tially weighting such considerate 
as size of loadings, number oi lyses 
in the analysis, number of nn Ha o 
in which the test appears, numbe o 
subjects, estimation of closeness 
factor to other factors identifie test 
the same name, closeness of the to 
in psychological meaning to n ave 
the factor, etc. To do this would E 
been to put more reliance On thar 
judgment with regard to weights e 
I cared to put, and would haye e 
creased the effects of any possible the 
interpretations of mine beyon¢ ear. 
degree in which they already Phim- 
One answer, as suggested bY flags: 
merman, is to wave more red ssi 
Iam now preparing a similar on he 
tion of personality factors, whe" even 
problem of combined factors }§ rob- 
worse. I will have to give this P of 
lem much attention, and, becats? jg 
his note, will take extra pan ple 
warn the nonfactorists of ie 
pitfalls. I wish Zimmerman Wh 
right in saying that the ee of 
serves the masses, but the figur ost 
sales indicate that we have @ 
exclusive group of readers. 
Received October 21, 1952. 
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DE Grazia, SEBASTIAN. Errors of 
Paoi py. Garden City: 
oubleday, 1952. Pp. 288. $3.00. 


Linpx 
er Roser. Prescription for 
ellion. New York: Rinehart, 


1952. Pp. 305. $3.50. 


ee two books, when read to- 
o me an interesting contrast. 
ever d apse of a week or two, how- 
ming hey become strangely inter- 
peled in memory. 
on a sort of intellectual four de 
Passion “ach is the work of a literate, 
em prophet who, starting with 
structy Y little data, evolves a logical 
or aii which becomes a formula 
Both ae humanity from itself. 
ie Sho hors have little good to say 
each ae psychotherapy a 
ernin i forth his convictions con- 
Set a he only way things may be 
act me i before it is too late. The 
eee thoir peregrinations lead to 
dissi different conclusions does 
ry of ea the inhibition the mem- 
the other, ook has on the memory of 
tten authors are sharply critical of 
chiaty porary psychology and psy- 
di oa They are critical, though for 
SE reasons, of traditional psy- 
apy, a ysis and nondirective ther- 
t eran nd they heap scorn on shock 
Bae and lobotomy. 
fo or authors mistake hypotheses 
With ‘clusions. Each ends his book 
gdes.  Ctalizatiojis which, in more 
© test men, might lend themselves 
data able hypotheses. Hoping for 
Cover one runs head-on into the back 


d i 
Dle, Grazia’s message is fairly sim- 
A iioa] is a moral disorder. The 
Bing f 1 psychotherapists, worship- 
kin alse gods, do not possess the 
Bivens, authority essential for for- 
Ss of moral transgression. For- 


a 


giveness is essential, however, to 
valid therapy—mere toleration de- 
generates whatever moral standards 
remain. The book ends with a de- 
scription of the true psychotherapy 
which, it turns out, requires periodic 
confession to a religious authority 
who has power to recognize and for- 
give moral transgression. In the proc- 
ess of building his logical structure, 
de Grazia examines the status of con- 
fession in various religions and the 
consequences of its loss or retention. 
About the most convincing datum 
bearing on the value of confession is a 
quotation from a Hawthorne novel. 
De Grazia debunks the available data 
on evaluation of therapy (what is 
cure?) and he exposes the error in 
such concepts as unconscious motiva- 
tion, psychological determinism, de- 
velopmental factors in neurosis, and 
other sacred psychological cows. To 
some psychologists he will not appear 
to lean over backwards to be friends. 
In his introduction, he anticipates 
that some will say that he has set 
psychotherapy back twenty-five hun- 
dred years. This estimate may be 
high. 

de Grazia writes with a sharp sty- 
lus. Lindner uses a half-inch camel’s- 
hair brush and mixes more than the 
usual amount of oil with his paints. 
Lindner, too, is critical of modern 
psychotherapy, but for a different 
reason. To him psychotherapists are 
succeeding in making people ad- 
justed. This is terrible. Adjustment 
is conformity and stereotypy and 
leads to Mass Man and totalitarian- 
ism. Lindner shares with his readers 
his discovery that the goal of true 

sychotherapy and, more broadly, of 
social therapy is rebellion. He builds 
his case for individuality and creativ- 
ity. He decries passivity and homo- 
geneity. He places psychologists at 
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the head of the list of the culprits 
leading mankind into bondage under 
the banner of adjustment. He ex- 
poses psychology’s hypocrisy and 
criticizes its guiding fictions. In the 
end he reveals his prescription for the 
new psychotherapy. Psychotherapy 
must have as its goal and criterion of 
success ‘‘the re-entry of the individ- 
ual. . .into the evolutionary stream.” 
He does not specify the exact units to 
be used in measuring this variable. 

Many psychologists reading either 
of these two books will find themselves 
muttering objections and writing 
comments in the margins. Despite 
this they will find much that is stimu- 
lating. Both authors express their 
ideas clearly and with great certainty. 
Their readers may be less certain but 
they cannot avoid having their think- 
ing provoked. 


GEORGE W. ALBEE. 
Washington, D. C. 


BENEDEK, THERESE: Studies in psy- 
chosomatic medicine: psychosexual 
functions in women. New York: 
Ronald, 1952. Pp. x+435. $10.00. 
This is the second volume in the se- 

ries of psychosomatic studies spon- 
sored by the Chicago Psychoanalytic 
Institute. The first eleven chapters 
reprint the 1942 monograph pub- 
lished by the National Research 
Council. The last four chapters are 
psychoanalytical essays on some fe- 
male psychosexual functions. Since 
no new data, methodology, or analy- 
ses are appended to the reprint, the 
evaluation of the major portion of 
this book is in essence a review of the 
11-year-old monograph. 

Two earlier studies led Benedek, 
and her collaborator Rubinstein, to 
conclude that in the sexual cycle 
there is a dynamic correlation þe- 
tween each hormonal variation and 
the psychodynamic manifestations of 
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the sexual drive; that the sexual eydi 
could be adequately described only A 
the emotional cycle and the hormen 
cycle were both included as integra 
components. 3 

The present study is an estes 
of the earlier investigation. Dany 
psychoanalytic therapy peda 
and daily physiological hormone ! d 
dices were collected from 15 psycho 
logically disturbed patients. Iher 
data were combined with the data 0 
the two earlier studies making 4 a 
of 152 female sexual cycles. Six of on) 
patients contributed two-thirds (1! > 
of the cycles. Although the vee 
smear was not a direct hormone a 
say, biophysiological studies by onal 
instein gave reasonable nee; at 
that the smear was an adequate i 
approximation of the hormone leve: 

The daily therapy data were pa 
choanalytically interpreted, and ¢ a 
sified in terms of three groups of eee 
dominant “psychodynamic tenc m 
cies.” From these psychodynar Bs 
tendencies the daily hormonal enan 
acteristics were predicted: (a) ea A 
gen production was inferred when ie 
patient presumably showed hae 
Psychodynamic tendencies direc 
towards an externalized object (CER 
heterosexual tendencies, masc i i 
identification activehomosexual te "a 
ency, infantile sexuality, 0 ee 
complex, masochism-sadism, a" Pro- 
hibitionistic tendency). in- 
gesterone hormone levels wer e ‘s 
ferred when passive receptive PSY ter- 
dynamic tendencies could be “e ge 
preted from the daily material cep” 
libidinous narcissism, genital re if 
tivity, retentive wishes, pregna 
wishes, mother-conflict and ma T 
identification, motherliness, 27 p c) 
sive homosexual tendency). f sred 
Low hormone levels were in? pe 
when the therapy data permitto dy” 
interpretation of such psy¢ 

a 
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tility. tendencies as destructive hos- 
onda ae narcissism, infantile 
and elj ing dependence, depressive 

clminative tendencies. 
Pree. methodological unclarities 
rs oe in accepting the au- 
a Re of high predictive ac- 
wheta, Benedek does not state 
analyzed the individual days were 
he influ in random order, nor how 
lated meng of knowledge about re- 
against = in the cycle was guarded 
ay, Th the evaluation of the given 
pertinent in: points are particularly 
herself inasmuch as Dr. Benedek 
of any States that the interpretation 
quires Prycliolagical production re- 
Biven x nowledge not only of the 
omole cycle, but also of the 
ient Ti clinical material for the pa- 
liabilit here are no data as to the re- 
ing ps “i ‘a the criteria for determin- 
for One p odynamic tendencies either 
raa e or for independent in- 
© def ts. It is also regrettable that 
I rete is made as to 
tions S city of the hormone predic- 
rial iS the psychological mate- 
times it be expected to yield. At 
bles 17 appears from the data in Ta- 
Used fest that a three-point scale is 
a E progesterone, low 
More Te level; yet at other times a 
€ Sten orate scale is used (incipi- 
i Cpient S estrogen, high estrogen; 
ini t progesterone, progesterone, 
ng progesterone, low hormone 
er, ‘his creates a problem in un- 
RD oe how the author arrived 
curacy a statements of ac- 
Partial a, Prediction. The criteria for 
Predicted s total discrepancy between 
ear h, hormone level and vaginal 
digg. fof mMonal index are sometimes 
Predici to interpret: psychological 
ndin ion Progesterone, vaginal smear 
discres Estrogen is listed as a partial 
bredie Y (p. 322); psychological 
ion Estrogen and Minimal Pro- 


te 
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gesterone, vaginal smear finding In- 
creasing Estrogen is listed as no dis- 
crepancy (p. 293). 

There seems little doubt, however, 
that Dr. Benedek was able to infer 
the probable hormonal status from 
the psychological productions of these 
particular subjects at far beyond 
chance levels. This is an important 
clinical demonstration of psychoso- 
matic unity of function. But the lack 
of scientific modesty in limiting the 
broad generalizations and conclusions 
derived from the data casts a shadow 
over the positive contribution of this 
monograph. 

The first of the four essays, Mother- 
Child as a Primary Unit, deals with 
“the psychodynamics of the 
symbiosis which exists during preg- 
nancy, is interrupted at Birth, but re- 
mains a functioning force, directing 
and motivating the mental and so- 
matic interaction between mother 
and child.” The hormonal functions 
which are related to milk secretion 
induce an emotional attitude in the 
mother in which active and passive 
receptive tendencies predominate in 
a manner comparable to the pro- 
gesterone phase of the feminine sex- 
ual cycle. This is said to promote the 
development of motherliness and to 
foster the development of the per- 
sonality of mother and child by grati- 
fication of the dependent needs of 
both. The apparent regression to an 
oral level by the mother in her un- 
conscious identification with the in- 
fant presumably is the psychody- 
namic tendency which predisposes to 
depressive reactions in the puerper- 
ium. 

The Climacterium, topic of the sec- 
ond essay, is characterized as a period 
of intrapersonal reorganization in 
women. The adequacy of the earlier 
psychosexual adjustment from me- 
narche through motherhood becomes 
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the important source of ‘‘surplus 
gratification.” Thus, the end of the 
propagative function may be viewed 
as the release of nonsexualized energy 
for a new phase in which an active, 
adaptive life plan can be developed. 

The third paper, The Functions of 
the Sexual Apparatus and Their Dis- 
turbances, is a potpourri of psycho- 
analytic clichés and a recapitulation 
of the essential conclusions of the 
monograph and of the first two essays 
in this series of four. The discussion 
of dysmenorrhea is the only new con- 
tribution. Dysmenorrhea is treated 
without differentiation as to whether 
it is primary or secondary in char- 
acter. The psychoanalytic explana- 
tion of dysmenorrhea is in terms of a 
diminished control of the ego at the 
time of menstruation over psychosex- 
ual conflicts which by “returning 
from repression’ mobilize anxiety 
and general nervous system reactions 
and predisposes the woman to over- 
react to the premenstrual-menstrual 
hormone changes, 

The final essay, Some Psychophys- 
iological Problems of Motherhood, 
follows the pattern of reviewing the 
monograph and the first essay in the 
series. The generalizations about 
“motherliness”’ conflicts appear to be 
derived from upper-middle class 
women who can afford psychoana- 
lytic treatment, yet these generaliza- 
tions are freely expanded to include 
all women. There is a high degree of 
autonomy in these essays, and their 
juxtaposition in print seems more an 
accident of convenience than a plan. 

The republication of the 1942 mon- 
ograph to make it more available to a 
wide audience is to be welcomed. The 
clinical methodology, the efforts to 
elaborate criteria for judging psycho- 
dynamic tendencies, and the demon- 

stration of Psychosomatic unity of 
functioning are of value to research 
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psychologists, physiologists, and ply 
sicians. The brief summaries 0 
psychoanalytic theory introduced it 
the nonpsychiatric reader are exce K 
lent condensations, succinct ye 
thorough. 

n M. ErIK WRIGHT. 


University of Kansas. 


MAIER, Norman R. F. Principles 
of human relations. New Yon il 
Wiley, 1952. Pp. ix+474. $6.00. 


This text on human relations €x- 
tends the trend of publications in thig 
field. Industrial personnel now re^- 
ize more than ever before the need $ 
scientific techniques and approaches 
in the promotion of better employe" 
employee relations. Very often, & 
human relations program in industry 
is based on the experiences of the pe : 
sonnel man or upon half-thought-ou" 
methods provided by “pulp” mas 
zines in the field of supervision om 
management. Industry has ate 
tired of these approaches and mail 
wants something scientific upon whic! 
to base its programs. Maier’s tex 
fulfills this need to some extent. il 

The book has been aimed primar! 7 
at the industrialist. It is typically ® 
Maier book on frustration, morale 
and attitude-change techniques- oe 
proximately 90 per cent of the boo n 
devoted to attitude-change of 
niques. Little attention is place ea 
experimental results. It is in this m 
that the greatest weakness is sho ny 
The author tends to draw too ma m 
conclusions and overgeneralizes ne s 
single case studies. A feeling develops 
that techniques and approaches in- 
colored by the background and trê y 
ing of the author. Basic studies ch, 
Lewin, Bavelas, Coch and ee fe 
and Lippitt are cited, but are t ap 
enough to pave the way for the ih 
plication of the group decision ™ 
ods in industry? 

b : 
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aie chapters on role-playing 
A group-decision procedure are un- 
oubtedly the best written in the 
os Possible applications to indus- 
ial personnel problems are well 
ms The book will be well received 
E ndustry. He has many case stud- 
s to bring home his points. 
coe „wonders why ;nondirective 
i seling is discussed in his last 
apter. Unfortunately, this intro- 
ES the reader to a complicated 
Ta a human study that might have 
E een eliminated or included as 
ne of the interview methods. 
a summary, the book is very 
n. in its presentation and un- 
w tedly is what is now needed in 
ustry. It will provide personnel 
Pople with some concrete basis for 
Is field of study. 
D. J. Morrie. 
North Carolina State College. 


Brower, DANIEL, AND ABT, LAW- 
RENCE E. (Eds.) Progress in clini- 
cal, psychology. Vol. 1. New York: 

rune & Stratton, 1952. Section 1: 
Pp. xi+328; $5.75. Section 2: pp. 
XXII +236; $5.00. 


ie is the’first volume, in two sec- 
rene ofa projected series of periodic 
Re ews of the literature in clinical 
pahology: Section 1 contains Parts 
a I, and III: Introduction, Diagnos- 
P and Evaluative Procedures, and 
pas chotherapy, Section 2 contains 
Tent, IV, V, VI, and VII: Develop- 
i tal Processes, Applications of 
nical Psychology to Special Areas, 
ahd See to Clinical Psychology, 
ss meotessional Issues. The range of 
8 to aterial encompassed is so great 
eg a detailed critical eval- 
he basi One can, however, examine 
ener. E for selection of material, the 
t s theoretical approach, and 
the 425, Comment briefly on some of 
chapters. F. 
+ . 
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In the preface to the first section, 
the editors state that “We early 
reached a decision to employ value 
judgments in the selection of material 
to be covered....'’ Aside from the 
subsequent statement that ‘‘We have 
included what we believe to be a ju- 
dicious selection of the varied, com- 
plex and interlaced applications of 
clinical psychology in special areas of 
concern and interest ... ,’’ the reader 
is nowhere told what these values are. 
If the content of this volume is a re- 
flection of the editors’ value judg- 
ments, a psychoanalytic orientation 
predominates. This is probably inev- 
itable since psychoanalysis has pro- 
vided the most valuable hypotheses 
for psychodiagnosis and psychother- 
apy. However, other points of view 
are represented, as in the chapter by 
Raymond B. Cattell on P technique 
and the conventional discussion of in- 
telligence testing in the child by 
Dale B. Harris, among others. 

It is the psychoanalytic orientation 
apparently which leads Abt, in the 
opening chapter, to attribute the de- 
lay in the development of psychology 
relative to the other sciences to the 
fear that men have of discovering 
their own natures. In the reviewer's 
opinion, this is a naive view of the 
history of science, and represents a 
lack of sobriety in the application of 
psychoanalytic concepts, which has 
been abandoned even by many psy- 
choanalysts. 

As can be expected in any large col- 
lection of papers, they vary widely in 
quality. There area number of excel- 
lent critical reviews of the literature. 
For example, the chapter on Psycho- 
surgery by Birch is outstanding be- 
cause of the conciseness of its exposi- 
tion and the acuteness of its insight 
into the basic lack of sound support- 
ing data. With particular reference 
to the increasing use of psychosur- 
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gery asa method of choice rather than 
of last resort, Birch concludes that 
“the evidence indicates the need to 
halt the ever-widening use of a radi- 
cal practice that has neither a clear 
theoretical justification nor a sound 
empirical base.” 

Hertz’s chapter on the Rorschach 
is a thorough and competent review 
of the literature. There is an absence 
of defensiveness with respect to ex- 
perimental data which makes it par- 
ticularly appealing. At thesame time, 
she points out that the need for ex- 
perimental research should not blind 
the clinician to the equal need for art 
and intuition in the interpretation of 
an individual Rorschach Protocol. In 
sharp contrast stands the rather des- 
perate defense of the Szondi test by 
Deri, who attacks all critical studi 


es, 
and omits consideration of some of 
the most damaging ones, Her plea 


for tolerance of ambiguity by clini- 
cians thus fails to strike a sympathetic 
chord. 

Clinical and other applied psychol- 
ogists should find a number of the in- 
dividual papers informative, Particu- 
larly those on topics with which they 
may deal only peripherally in their 
everyday practice. For this reviewer, 
the chapters on Measures of Apti- 
tude, Achievement and Interest; 
Testing for Psychological Deficity; 
House-Tree-Person and Human Fig- 
ure Drawing; Mental Deficiency; and 
Cultural Anthropology, by Gustav, 
Hunt, Brown, Heiser, and Sargent, 
Tespectively, were in this category. It 
is doubtful, 


eral academic psychologist will find 
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well-known position on the ees 
paradox.” Else Sain st isaac : 
chapter on Social Psychology emp. i 
sizes the contributions of psychoana 
sis to this area. 

2 Some of the authors cite references 
and findings without adequate. ae 
ment. The reader is often left in i 
midst of a maze of numerous EA 
references. The two chapters by Pa 
on Self-Appraisal Methods and m 
ual Disorders are saved from oe 
fate, despite the inclusion of me 
pages of closely printed referen 
than of loosely printed text, by, al 
author's summaries and inte oe 

On the whole, there is much in A 
mation of interest in these two yone i 
most of which, however, can be ion e 
in other integrated sources, p yh 
the Annual Review of Psycho E A 
The question may be raised rreren í 
whether these volumes add ot 
ciently to available sources to wame é 
a new series of periodic reviews id 
literature, even if in a speciali 
area, 

Jutrus WIsHNER- 
University of Pennsylvania. 


LANSING, A. I. (Ed.) Cowdry epror 
lems of ageing. (3rd Ed.) 1952. 
more: Williams and Wilkins, 

Pp: xxiii +1061. $15.00. 0 


t 

To the Psychologist, the ex er d 
which psychological data are Lee our 
from this book is amazing. Whi! 5 
contributions to the understanding, : 
ageing have not been spectat ap“ 
they are not nonexistent as WOU jon is 
pear from this volume, No men pal in 
made of researches on age chant aar 
speed and accuracy of ge a b- 
learning, creativity, memory, V sort 
ulary, or mental abilities of ary log” 
Of 40 chapters, not one is psy¢ 
cal, 


ey 
Some fields closely related a Pe 
chology are likewise ignored. 


r 
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ample, although there are three chap- 
ters on the sexual organs, sexual be- 
avior is barely mentioned. I am un- 
able to find any reference to Kinsey. 
ikewise there is no treatment of 
Psychopathology, although a sharp 
increase in mental disease in later ma- 
turity is one of the prominent fea- 
tures of ageing. 
olea e orientation of the volume is 
a rly medical; but medicine, it 
ems, does not include psychiatry. 
a e treatise is not purely biological 
hy medical; there are four chapters 
could 0 e8ists and economists, but it 
of Scarcely have been the richness 
is ‘Ae literature on ageing in these 
Ciplines which prompted the in- 
ae of these chapters. To illus- 
Role’ the chapter by Havighurst on 
oni es and Status of Older People cites 
ther, three investigations. Two of 
-e are by Havighurst and one is a 
g Versity of Chicago dissertation. 
Uwa Poor documentation is not, 
y ver, characteristic of the medi- 
and biological chapters. 
is eterogeneity of this book il- 
rontet the fact that there are no 
j izin o Ogists, but only men special- 
rticul the gerontological aspects of 
Would.. ar fields. In this situation, it 
th Seem to haye been wiser had 
included 00s concerning areas to be 
editor been made by a board of 
representing many disciplines. 
Wayne DENNIS. 


É 

ee HENRI, Prcuor, PIERRE, 
Jean PASE J. M., AND STOETZEL, 
Méthodologie psychotech- 
chol Book II in Traité de psy- 
Unie” appliquée.) Paris: Presses 


20g taires de France. Pp. viii 


: io 
Ig į 
aebition® the second volume of an 
holo, CUS treatise on applied psy- 


Y: Published under the editor- 
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ship of Henri Piéron and planned in 
seven volumes. The first volume, is- 
sued in 1949 and entitled Differential 
Psychology, dealt with the concepts of 
individual variability and “types,” 
aptitudes and their factorial analysis, 
and the role of heredity. The present 
volume is concerned principally with 
the methods of applied psychology. 

Piéron’s section contains a general 
introduction, concerned both with 
tests as tools of measurement and 
with the evaluation of the test scores, 
and an inventory of principal psycho- 
metric tests. The European reader 
would have profited by being given a 
reference to sources of information on 
the vast amount of American work on 
the construction and utilization of 
psychological tests, other than Whip- 
ple’s Manual (1910), Bronner et al. 
(1928), Garrett and Schneck (1933), 
and Rapaport (1945). References to 
individual tests and to works on test 
theory are more up-to-date. Piéron's 
chapter will acquaint the American 
student with developments in the 
field of testing in Europe, especially 
in France. Of particular interest and 
potential usefulness is a nonverbal 
(pictorial) group test of intelligence 
designed for children of school age 
and developed by René Gille.! The 
test was standardized on a sample of 
about 100,000 French boys and girls 
aged 6 to 12 years and was adapted 
for use with the African Negro chil- 
dren. Selected tests of sensory, per- 
ceptual, motor, and a variety of 
“mental” functions (such as atten- 
tion, memory, and spatial orienta- 
tion) are described, mostly very 
briefly. 


1 Cf. Heuyer, G., Piéron, H., Piéron, Mme. 
H., and Sauvy, A. Le niveau intellectuel des 
enfants d'âge scolaire (Intellectual level of 
children of school age). Paris: Institut Na- 
tional d'Etudes Démographiques, 1950. Rep. 
No. 13 of Travaux et documents. 
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Methods for the study of personal- 
ity are presented by Pichot. The 
‘methods are classified as (a) analyti- 
cal (direct observation, whether dur- 
ing an interview or in a partially 
structured group situation; question- 
naires, almost exclusively American; 
and objective tests of personality), 
and (b) syncretique or projective 
(their rationale and an inventory of 
methods, following L. K. Frank’s sys- 
tem of classification). Frequently, a 
technique is simply mentioned and 
the reader is referred to the original 
publication for description. The 
French reader will seek more detailed 
information in the author’s recent 
book on mental tests in psychiatry 
(Les tests mentaux en psychiatrie: I. 
Instruments et méthodes. Paris: Pres- 
ses Universitaires de France, 1949), 
Stoetzel devotes 40-odd pages to 
methods for the study of opinion, 
with references limited almost en- 
tirely to the American literature. He 
notes that in French psychological 
literature the appearance of the very 
word “opinion” is very recent, miss- 
ing in the large Traité de Psychologie 
edited by Georges Dumas and used in 
Lalande’s comprehensive Vocabulaire 
de la Philosophie (1932) only in a non- 
technical meaning. Of interest is the 
analysis of the reasons for a delay in 
the cultivation of this field, especially 
in France: Cartesian tradition for 
which only ‘‘clear and distinct” ideas 
merit the scientist's consideration; bi- 
ological orientation of scientific psy- 
chology; lack of appreciation for the 
role of social interaction; disregard of 
value judgments; domination by the 
theoretical models of physics; and 
concern for function rather than con- 
tent. Stoetzel also brings up the 
point that institutional changes are 
likely to result in anxiety to which 
the threatened groups will respond 
aggressively, treating the study of the 
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changes in the same way as they ba 
act to the prospect or presence of t £ 
changes themselves. The three chap 
ters of the section deal with methods 
(attitudes of an individual, opii aa 
of a group), some results obtained DY 
the application of these methods, an 
the historical development of opinion 
research. For a more detailed treat- 
ment one should consult the authori 
other publications (Théorie des On 
tons, 1943; L’ Etude Expérimentale ob 
Opinions, 1943; Les Sondages d'OP* 
ton Publique, 1948). A lied 

Statistical methods used in &pP a 
psychology were described by bes 
age. The chapter is brief (PP. 2 its 
302), especially in reference tO it 
ambitious content covering, ê$ d 
e ant 
jon 15 
limited to concepts and formu 
Computational procedures ar 
given in a workable detail. tise 

The potential user of the ee 
would do well to arm himself wits 
Vocabulaire de la Psychologie í by 
tionary of psychology), publishe ee 
the Presses Universitaires de pei in 
in 1951. Otherwise, he will Joo P; 
vain in standard dictionaries fF ‘g 
English equivalent or the meaning, 
numerous terms (such as Moe sti 
gie,” the scientific study of sch° a 
and other examinations). The ne he 
impact of the English language °" gy- 
terminology of French scient! C iken 
chology—with some expressions 
over literally (tapping, closure > 
term zest itself), others in trans 
(échantillonage aréolaire fOY, “for 
sampling,” sondages d'opinion for 
“public opinion polls,” ensem ke an 
“population”)—is likely to M3” an- 
occasional use of the dictionary i elle i 
datory for the French student # 


JOSEF prowe® 


University of Minnesota. 
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GILBERT, JEANNE G. Understanding 
old age. New York: Ronald Press, 
1952. $5.00. 

In today’s society, physicians, psy- 
chologists, nurses, and social workers 
are called upon to solve the practical 
Problems presented by older people 
and their relatives. Each of these 
Professions has acquired a vocabulary 
and a body of information peculiar 
to itself, Furthermore, biologists, 

1ochemists, physiologists, psycholo- 
8ists, and sociologists who have 

Studied problems of aging have de- 

Scribed their results in the technical 

terminology and within the concepts 

of their own scientific discipline. It 

'S high time that workers from each 

Profession concerned with aged 

People be offered a summary of our 

Present knowledge of aging as gleaned 

a all scientific disciplines written 

i intelligible language. The prepara- 
°n of such a volume is a formidable 

‘signment to which Dr. Gilbert has 

essed herself. 

ia e first part of the book is de- 

io to acataloging of physical, phys- 

i Bical, endocrine, emotional, in- 

wi €ctual, and social-relation changes 

increasing age. Findings are 

Nted in serial fashion with lit- 

election for significance in terms 

little tg The reader is offered 

Aine elp in assessing the impor- 

report or meanings of the changes 

ence ed, For instance, the occur- 
corte of senile plaques in the cerebral 

Senile of individuals suffering from 

igen dementia prior to death is 

Massed (p. 24), but the work of 

relatio od, Showing that there is no 

of Seas between the incidence 

Pairmec Plaques in the brain and im- 
entit of mental function is not 

formea E _ The reader is not in- 

Caseg _Cuntil p. 293) that in many 

tural or Senile dementia, the struc- 

changes in the brain are not 


Prese 
es 
O; 
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sufficient to account for the psy- 
chosis. Considerable emphasis is 
placed on the importance of diet in 
age changes, but no mention is made 
of the important work of McCay on 
the relationship between dietary re- 
striction and longevity. In the dis- 
cussion on heredity, no reference is 
made to the important work of Ray- 
mond Pearl. Although the Third 
(1952) Edition of Cowdry’s Problems 
of Ageing was probably not available 
at the time the manuscript was 
written, it is surprising to find that 
all references to Cowdry are to the 
First (1939), rather than to the more 
complete Second Edition (1942). 
Neither will the professional worker 
be particularly impressed by the in- 
clusion of Ripley (Believe It or Not) 
as a bibliographical reference. The 
treatment of technical terms is not 
consistent, since many of the simpler 
ones are defined (thrombosis, lumen, 
epithelium), whereas others are not 
(colloid of the thyroid gland; “hold” 
and “don’t hold” tests). The section 
on intellectual changes seems pre- 
occupied with the concept of de- 
terioration and fails to emphasize the 
findings that decline is minimal or 
even absent in intellectual functions 
that are practiced and used in the 
personal life of the aging individual. 
In discussing age changes in creative 
ability, the author leans heavily on 
anecdotal material rather than on the 
careful studies of Lehman and his 
co-workers. 

Part two of the book deals with ab- 
normal life changes in aging, but no 
clear definition of abnormal is made. 
Actually this section deals with 
clinically diagnosable disease states 
found in elderly people, Physicians 
will no doubt look askance at the 
definite statements of symptoms and 
methods of treatment of diseased 
states. A good many errors of fact 
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have crept into the presentation. 
Although there is a great deal of 
theorizing about emotional factors 
and their causal relations to disease 
states, the author leads the unwary 
astray in presenting these theories in 
the same way as factual observations. 
The third section of the book, con- 
cerned with professional work with 
the aging, contains a great deal of 
common sense presented in a read- 
able fashion. The section is specific 
and offers many valuable suggestions 
on the theme that old people can be 
integrated into effective community 
life. The blind acceptance of the 
value of vitamin supplements is a 
limitation. Of special value is em- 
phasis on the idea that although we 
as yet have no panaceas for reversing 
the physical changes of aging, much 
can be done on the emotional and 
personal reactions of individuals 
toward these changes. 
NATHAN W, Snocx, 
Baltimore City Hospitals. 


REIK, THEODOR. The secret self. New 
York: Farrar, Straus and Young, 
1952. $3.50. 
Theodor Reik here continues the 

process, elaborated in Listening with 

the Third Ear, of being both the psy- 
choanalyst and his couch. In the 
present volume he gathers some of 
his early ruminations on diverse 
topics and expands upon them in free- 
associational contemplation. The 
points of departure range from lamb 
chops on a restaurant menu and 
thoughts on Goethe during an analytic 
session, to hypnagogic interpretations 
of parent-child relationships within 

Reik’s family, 

The psychoanalyst may look with 
favor on the richness of commentary 
developed around each leitmotiv, but 
the scientifically oriented reader will 
look askance at the methodology and 
its rationale. Juggling phrases, al- 
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lusions, and emotional content, Rek 
attempts to explore the unconscio 
motives of the heroes, antes 
prime-movers in each of his vigne! ne: 
Unfortunately, the phrases, ae 
and emotional content are not eae 
of the heroes and authors, but of SE 
himself as he responds associati pe 
to clues which perhaps he alone h 
ceives. What justifies this appro ), 
To quote Reik (e.g., page an 
“These impressions are elusive S 4 
allusive, too, but the analyte at 
nique will, I hope, help us ‘them f 
tributing a new significance to “i 
and in evaluating them in the sef 
of psychological understanding: : 
The reviewer was tempted i milar 
justification to interpret in eee 
fashion the handy and obv! hap- 
Freudian slip occurring in the Mod- 
ter on Sexual Symbolization ee de- | 
ern Plays. On page 225, ne “jt | 
clares (or was it the typesetter tional 
is possible to speak of panna 
uticaria’ or puritis.” Freely 455 error 
ing, the reviewer perceives a" use 
common to both medical terms ach: 
—the omission of the “r” in “leat 
The connotation is immediately © en , 
—it is reminiscent of those days 


or 


i was 
he (and obviously Reik, toon gible 
frustrated by the lack Ot, jess | 
oysters in the devastating $ pally | 


months of the year. The cu A is | 
determined sexual symbolizat!®, to 
seen to be thematically relate an 
Brocchi’s Traité de LOstréicultr® ite 
The book evokes—this eine 
scoffing notwithstanding—@ oe iti” 
admiration of the cultural pat a 
which Reik brings to his ana se iced 
erudition applied with eee 
familiarity and without ostenta ‘the 
It is with regret that one musts” ior y 
face of this, accuse Reik 0 pa che" 
modern crime—guilt by free & 
tion. 


jon 


Dan L. ApLE® 
San Francisco State College- 
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IMPROVEMENT IN PERCEPTUAL JUDGMENTS 
AS A FUNCTION OF CONTROLLED PRACTICE 
OR TRAINING! 


ELEANOR J. GIBSON? 
Cornell University 


En spite of a long history of re- 
3 rch on problems of learning, cur- 
Ant textbooks contain little informa- 
on relating perceptual judgments to 
“arning. That perception is educa- 
om 1s clear from many “real life” 
Stances. A butcher can heft a piece 
Sere and estimate its weight with 
Win accuracy, The physicist Michel- 
i (198) became so skilled at esti- 
ating the degree of distinctness of 
aiba inges of light waves that these 
aa ratings permitted him to 
X pute the nature and shape of the 
Pectrum lines. The “facial vision” of 
Ei pEr has been shown to be at- 
Kios able to their learning to per- 
in th and respond to minute changes 
t E reflected sounds originating in 
ther own actions (26, 159, 203). And 
State, is William James’s eloquent 
“Th ceny of the case. He said: 
at ‘practice makes perfect’ is 


* Thi : 
the Oar catch was supported in part by 


No, d States Air Force under Contract 
St rch (038)-22373 by Human Resources Re- 
Resear i ee Perceptual and Motor Skills 
Base P Laboratory, Lackland Air Force 
translatio ssion is granted for reproduction, 
Whole Ha publication, use, and disposal in 

Vern, 1n part by or for the United States 
Some Gas A more detailed discussion of 
Ssued a. e material included herein will be 
ng Commana bulletin by the Air Train- 
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Lamper Eens Waddell and Mrs. Elizabeth 
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notorious in the field of motor ac- 
complishments. But motor accom- 
plishments depend in part on sen- 
sory discrimination. Billiard-playing, 
rifle-shooting, tight-rope dancing de- 
mand the most delicate appreciation 
of minute disparities of sensation, as 
well as the power to make accurately 
graduated muscular response thereto. 
In the purely sensorial field we have 
the well-known virtuosity displayed 
by the professional buyers and testers 
of various kinds of goods. One man 
will distinguish by taste between the 
upper and lower half of a bottle of 
old Madeira. Another will recognize, 
by feeling the flour in a barrel, 
whether the wheat was grown in 
Iowa or Tennessee. The blind deaf- 
mute, Laura Bridgman, had so im- 
proved her touch as to recognize, 
after a year’s interval, the hand of a 
person who once had shaken hers; 
and her sister in misfortune, Julia 
Brace, is said to have been employed 
in the Hartford Asylum to sort the 
linen of its multitudinous inmates, 
after it came from the wash, by her 
wonderfully educated sense of smell” 
(87, p. 509). 

During World War II a need de- 
veloped in many areas for knowing 
the potential perceptual skill of a 
man in judging such aspects of the 
world as the size, distance, angle, and 
speed of obstacles, targets, and other 
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objects in the environment. Often the 
available level of skill left much to 
be desired and the question at once 
arose whether training could im- 
prove it. The kind of practice which 
will be most effective in increasing 
the skill of perceptual judgments is 
clearly a problem for experimental in- 
vestigation. It is true that there has 
been a resurgence of interest in learn- 
ing as an explanatory concept in per- 
ception, as witness Ames's revival of 
the Helmholtzian unconscious infer- 
ence (20, 86, 96), Hebb’s empirical 
and neurological theory (69), and the 
“new look” in perception, which 
stresses cultural relativism and indi- 
viduality of Perception, with past 
experience as a possible determiner of 
differences (13). Yet these new and 
very popular trends have not, to 
any impressive degree, resulted in 
Program of experimental rese 
learning in perception, th 
experimental control of p 
experimental Measureme 
ception, 

It is the purpose of the present re- 
view to bring together available facts 
which show the effects of training on 
perceptual judgments, with the hope 
that some specific questions can be 
answered. Can perception be ren- 
dered more acute by training, in the 
sense that the observer (O) comes to 
discriminate smaller differences 
stimulation? Can perceptual judg- 
ments of single stimuli be brought 
into more Precise correspondence 
with physical scales? Can the ability 
to recognize complex patterns of 
stimuli under conditions of dim light 
or short stimulus duration be im- 
proved? What are the most favor- 
able conditions for perceptual learn- 
ing? And how general is it? Can 
transfer be expected? These are all 
practical questions, both in the sense 

of having immediate applicability, 
and in the sense that the psycholo- 
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gist has the methods for answer m 
them. The answers can be loo = 
for in experiments which control a 
vary the frequency of practice a 
other factors such as kind a 7 
amount of reinforcement. The be 
ceptual judgments of O, the depen ie: 
variable, can be obtained and m aa 
ured by the techniques of psyc 
hysics. 
A The studies chosen for report pti 
limited by these questions to a 
which deliberately manipulate a 
tice in the experimental enone 
at least quantify practice which Hon 
place outside it. This formu ving 
of the problem of perceptual tara k 
will be referred to as the proB ae 
improvement in perception. co is 
terion of improvement will weit 
fined in terms of veridical jude it 
that is, evaluation of the judg fhe 
in terms of standards known tO h 
experimenter (E) by virtue 0 him. 
physical yardsticks available ete 
If an O is being trained to esti me 
* Other limitations should be noted: ay a 
effect of practice on judgments primal 


e A ri expla 
interest for reasons of physiological nce, 
nation has not been included; for parent ' 
flicker fusion, though it may, app? 


show threshold changes as a function A 
tice (207). Experiments on anm they 
omitted, except in a few cases lag 
happen to suggest general principles, which 
it is too hard to disentangle the learning i that 
is really due to perceptual practice Ere the 
which is due to learning the nature ded bY 
task and the response categories deman nents: 
E. This latter factor, in human experti nize 
may play a role, but it is usually a 0. 
by the Preliminary instructions 8! expert 
Finally, it will be noted that very few ted his 
ments are reported in which O desig” 
judgment by a motor response other lly 
verbal one. This is not a systematica ly 
fensible omission, in itself, but unfor i 
the more complex the motor raer any 
quired, the less clear it becomes whe the 


caus 


than * 


perceptual learning has taken een pee? 
“deprivation” experiments , spicli nor” 
omitted—that is, experiments in W in 


ane rary Tt 
mal practice is prevented by ae pu 
mobilization or sensory depriva 
Practice itself is not varied. 
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angles in a gunnery course, the meas- 
ure of his learning is given by the 
deviation of his estimates from the 
true angle as defined by some meas- 
uring instrument such as a pro- 
tractor. Improvement is arbitrarily 
defined, then, as closer, more precise, 
More immediate approximation of 
S judgment to the appropriate 
Physical standard or measure. This 
definition means that some kinds of 
Judgment, such as Rorschach re- 
Sponses, are excluded, since there is 
no way of scaling “rightness” or 
Wrongness” and plotting a learning 
Curve, Highly personalized percep- 
tion, while certainly affected by O's 
Past experience (13), is irrelevant for 
e problem as stated, owing to the 
absence of a criterion which permits 
Measurement of learning. 
ractice, for present purposes, will 
æ defined as any controlled activity 
ol O which involves repeated percep- 
lon of the test stimuli or ones similar 
O them. This definition assumes at- 
ution on the part of O, but it de- 
Sieg omits any requirement of 
orcement, correction, or reward. 
€ role of these factors will be ex- 
ined in the light of the evidence, 
Ne facts which demonstrate im- 
movement in perception will be sum- 
whi’ first, and then the factors 
an affect this learning, such as 
hee of Practice and reinforce- 
ee will be considered. Finally, 
eet and retention of perceptual 
t ning will be discussed, in so far as 
e facts permit. 


am 


Evipencr or IMPROVEMENT OF 
PERCEPTUAL JUDGMENTS 
BY PRACTICE 

bas Psychological literature of the 
o 0 years contains a vast amount 

‘vidence that perceptual judg- 
tS can be improved. It will be 
Marized briefly, since the exten- 


8} 
ness of the literature does not 
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permit inclusion of experimental de- 
tails. Classification will be mainly by 
the operations used in measurement. 


Acuity 


The psychologist is tempted to 
think of acuity as a baseline which de- 
fines the structural limits of perceiv- 
ing. Yet, acuity measures do vary 
with such factors as the kind of judg- 
ment required, and the lighting and 
nature of the test object. Possibly 
they vary also with practice in the 
judgment demanded. The effects of 
training have been investigated in the 
following areas. 

Correction of visual anomalies. 
There have been numerous claims by 
optometrists that not only an im- 
provement of acuity, but also the 
correction of astigmatism, eye-mus- 
cle imbalance, weak binocular fusion, 
nearsightedness, and other anomalies 
can be accomplished by prescribed 
training, usually involving stereo- 
scopic targets (17, 23, 102, 131). 
Woods (200), at the Wilmer Insti- 
tute, reported results on 103 myopic 
patients tested before and after such 
training and concluded that ex- 
pected normal variation accounted 
for most of the apparent improve- 
ment. Morgan (127) gave similar 
training to patients with seven types 
of anomaly, and concluded that the 
treatment must be varied depending 
on the source of the difficulty. Pep- 
pard (133) recommends the “Bates” 
method of exercise (practice in “cen- 
tral fixation,” relaxation, the “long 
swing,” etc.) for correction of visual 
defects. The validity of his claims 
has been discussed by Allbaugh and 
Miller (1) and by Lancaster (101), 
They are not supported by experi- 
ment. 

Foveal visual acuity. On the other 
hand, positive evidence has been ob- 
tained, in an experimental situation, 
for the effect of practice on a typical 
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acuity judgment. Volkmann (182), in 
1863, first reported such a change. 
Later Sanford (148), using letters as 
test objects, and Wilcox (194) and 
McFadden (119, 120, 121), using 
parallel bars, found large increases in 
acuity with practice. Bruce and Low 
(12), testing with Landolt rings, re- 
ported an increase in acuity after 
training with tachistoscopic presenta- 
tion of aircraft photos. 

Peripheral visual acuity. Dobrowol- 
sky and Gaine (31) in 1876 reported 
an increase in peripheral visual acuity 
with daily practice sessions up to six 
weeks. Low (114, 115) found that 
his Os could respond to stimulation 
of an area only 1/11 the size of that 
necessary before training, after 25 
hours of practice with airplane sil- 
houettes presented on various merid- 
jans of a perimeter. Test objects 
were Landolt rings of progressively 
decreasing sizes. 

The two-point limen on the skin. 
Since the receptor surface of the skin 
is spread out like the retina, the tech- 
niques of investigating cutaneous 
sensitivity are analogous to methods 
of determining visual acuity. Titch- 
ener (167) and Luciani (116) both 
commented on the effectiveness of 
practice in lowering the two-point 
limen. Volkmann (181) found in 1858 
that the distance at which two 
points were felt as double could be 
halved with practice. Dresslar (33), 
Solomons (156), Tawney (162), and 
Mukherjee (128) all obtained similar 
decisive results. Hoisington (77) 
contradicted this finding, but several 
factors, including the O's previous 
level of Practice, which was high, and 
the area chosen for stimulation, the 
forehead, where the two-point limen 
is already quite low (see 81), could ex- 
plain the lack of improvement, 


Upper and Lower Thresholds 
Like acuity, the upper and lower 
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limits of sensitivity appear to be 
susceptible to the influence of prac- 
tice. Titchener, comparing determi- 
nation of RL's by two psychophyst- 
cal methods, said, “The RL is a vai 
able value: variable not only for dil- 
ferent O's, at different stages of pe 
tice, with different degrees ol ae 
tion, but intrinsically variable we 
p. 21). He noted the lowering of ¢ i 
intensive RL for pressure with ye 
tice, and persistence of there hat 
after a three-day interval. Tea 
practice must be allowed for 1n Po 
ting such a limen is clearly ingle 
in the methodology of psychophysm y 
Guilford, for instance, in discuss’ er 
the method of measuring the 10W e 
limen for pitch of tones, gave amie 
data for its determination | by, ich 
method of minimal changes 1n wan 
the difference between the first e 
last ten series was “almost significa he 
enough to suggest a lowering O ing 
limen as if by a practice effect hs 5; 
the course of the experiment ac- 
p. 121). Humes (84) found that prar 
tice raised the upper limen tor mee 
discrimination. Brown (11), in ig alt 
ing the absolute threshold for ae 
with human Os, thought the limen vate 
not progressively lowered with P the 
tice, but that it fluctuated with with 
range of stimuli presented and 7 n 
O's attitude. But Harriman ry 
MacLeod (68) demonstrated a esh- 
significant lowering of the salt thr une 
old in rats as a result of practice tion 
der conditions of thirst motiv@ 
and electric shock reinforcement og, 
It has been shown by Verpla! en 
Collier, and Cotton (176) that ively 
when O’s threshold is relat! re 
stable on succeeding days» 
sponses themselves are depen n 
previous responses; that is, al are 
“yeses” and “noes” occur whic? | 2 
of greater length than expect 
hypothesis of independence: 
same group of investigators +° 


ton 
den of 
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a shift downward of as much as .10 
log units in the visual threshold after 
Occasional reinforcement by E dur- 
ing threshold measurements (477)2 
Pper and lower thresholds and 
acuity are probably analogous to a 
Physiological limit concept in learn- 
ing, and do not necessarily imply a 
asic sensation in fixed correlation 
with a receptor structure. The very 
Concept of a threshold is a statistical 
one; a lowered threshold as a result 
of Practice is not paradoxical or in- 
Consistent with any doctrine except 
the doctrine of fixed and immutable 
Sensations automatically touched off 
Y stimulation of a specific receptor. 
Discrimination of Hue 
, Can hues not originally within O's 
mits of discriminability become ef- 
.ctive stimuli with training? Dur- 
ing the war, a number of optometrists 
tempted to “train” hue discrimina- 
‘on in color-deficient Os and in some 
Cases claimed success (35, 36, 109). 
Seems likely that improvement 
in these cases was due to increas- 
the information about the tests 
us Mselves, which were usually some 
Q m of pseudo-isochromatic charts. 
allagher, Ludvigh, Martin, and 
wit ene (54) found that training 
X such plates did not improve per- 
i mance on a desaturation test, nor 
per eining with the latter improve 
Ra Ormance on _pseudo-isochromatic 
Ae Chapanis (22) tested three 
eines cases after four years 
eand that pseudo-isochromatic 
Testy a could be read only where 
Corect clues enabled O to call the 
respon responses, Learning correct 
pate for pseudo-isochromatic 
di fen could be cued by brightness 
ences in the plates (9, 45). 
For another instance of lowering of an ab- 


4 
No) 
Ra e threshold by training, see Blackwell, 
Unis, S¥chological thresholds, Ann Arbor: 
19 


53,7" Mich, Engng Res. Inst. Bull. No. 36, 
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Discrimination of Relative Differences 

Can the discrimination of small dif- 
ferences between stimuli be improved 
by practice in comparing one with 
another? A relative discrimination 
will be taken as a judgment which 
consists of a comparison of the given 
stimulus with a designated preced- 
ing or adjacent stimulus (183), in 
contrast with an “absolute” estima- 
tion. In asking whether relative 
judgments can be improved, the 
distinction must be made between 
variable and constant errors—we 
want to know whether a finer just 
noticeable difference can be achieved 
with training. An O could correct a 
constant error in bisecting a Galton 
bar without necessarily lowering his 
variable error. On the other hand, 
DL’s and constant errors could be 
lowered at the same time. 

Pitch. The effect of training on 
relative discrimination of pitch has 
been investigated in 12 studies, only 
two of which found no improvement. 
The method of practice is undoubt- 
edly a crucial factor here. Stanton 
and Koerth (157, 158) used no special 
practice, but gave the Seashore test 
before and after three years of gen- 
eral music study at the Eastman 
School. No general improvement in 
relative pitch discrimination resulted. 
Buffum (reported in 206) found no 
improvement with mere repeated 
administration of the test situation. 
All the others obtained lowered 
thresholds, although Wright (204, 
205) found improvement only in the 
six lowest initial scorers after five 
repetitions of the Seashore pitch dis- 
crimination test. Smith (reported in 
206), Whipple (192), Smith (154), 
Cameron (18), Wolner and Pyle 
(197), Seashore (152), Capurso (21), 
Connette (24), and Wyatt (206) ob- 
tained improvement in varying de- 
grees, in some cases very impressive. 
Elaborate training methods caused 
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DL’s to be halved or better. In one 
study, children who initially could 
not distinguish octaves could dis- 
tinguish semitones or finer after train- 
ing (197). 

Weight. Brown (10), using the con- 
stant method with lifted weights, 
gave Os a large number of trials with 
correction, and found that judgments 
of larger differences showed irregular 
improvement (“lopping off of the 
coarser errors”), but no better dis- 
crimination of minimal differences. 
Urban (171) studied the effect of 
progressive practice in lifting weights, 
using a constant method, but no cor- 
rection. The coefficient of precision 
(h) increased, and the interval of un- 
certainty grew smaller. Fernberger 
(42) repeated the experiment with 
similar results. 

Visual space. The judgment of 
nearer-farther as a function of prac- 
tice has apparently been studied only 
under conditions which eliminate 
many of the normal cues. Van Tuyl 
(173) eliminated all cues except ac- 
commodation and convergence and 
asked Os to judge which of two lights 
presented successively (in a dark 
room) was nearer. Only two of seven 
Os showed learning curves, Since 
blur would accompany change in 
either direction, it is hard to see how 
learning could occur, except by way 
of accompanying convergence cues, 
One O, who was myopic, “learned” to 
call the far points near and the near 
points far beyond a certain distance, 
Theories of space perception which 
assume that we see distance because 
we learn Meanings for cues, such as 
changing accommodation, receive lit- 
tle support from this study. On the 
other hand, an experiment similar to 
Van Tuyl’s by Peter (reported in 201, 
p. 672) found that one O, helpless at 
first, learned to utilize cues of time 

and difficulty of focusing. The cues 
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were inferential at first, but the depth 
impression, with practice, became 
immediate. 

That relative judgment of two- 
dimensional length, or visual extent, 
can be improved with practice has 
been shown by Wolfe (196), Moers 
(126), Woodrow (199), Hamilton 
(67), Ueno (170), and Eagleson (37); 
Both CE and MV may be decrease 
in this type of judgment; whether 
either one or both types of improve 
ment occur probably depends a 
whether correction is given. Welch 
(189) found that relative discrimina 
tion of form (varying along 4 pa 
tinuum of squareness to tall rectang 
larity) was improved by practice ! 
young children. 

Spatial illusions provide an 
lent situation for determining . 
effects of practice on otherwise ©° x- 
pelling constant errors. Many his 
periments have investigated ie 
question, with conflicting res" ck 
The conflict is probably due tO E 2 
of control of O's attitude; O ca” E 
ways compensate deliberately for 
illusion which he knows is oat 
Judgment of the Müller-Lyer * o- 
sion became more accurate with Po? ' 
tice in experiments by Judd ae 
93), Lewis (110), Seashore, atl 
Farnum, and Sies (150), Cros’ id 


excel- 
the 


an 
Taylor, and Newsom (28): Sev" 
Köhler and Fishback (98, 99): sion 
eral Es reported that the iout 


diminished gradually and W! r 
conscious correction. Judd reP°' ijy 
that “it comes to look differe ree 
than it did at first” (92, p. 29): Tick 
of the Os of Köhler and pieh 
developed a “negative illusion- 

Other illusions have yielded © 
ocal results with practice. h 
(195) found no change in thie jed” 
zontal-vertical illusion, but Os" glue 
not to let their knowledge of Peiter 
sion affect their judgments. 
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(143) studied judgments of length or 
lines inclined at various angles from 
the horizontal. The illusion tended 
to decrease if the line originally over- 
estimated was varied in length dur- 
Ng practice. Seashore ef al. (150) 
obtained ambiguous results with 
cylinders in vertical and horizontal 
Positions, also with a T illusion, and 
'n estimating the distance between 
two circles. Cameron and Steele 
(19) found gradual disappearance of 
the Poggendorf illusion with long 
Practice. Judd and Courten (95) 
La a decline in the Zöllner illusion 

ith practice, after an initial rise. In 
— experiments, most investiga- 
in nere convinced that the decrease 
ši E occurred without any con- 
BE attempt at correction, but O's 
itude was not deliberately varied 
n both directions in any study. 


Absolute Estimation and Rating 


wot absolute judgments of stim- 
ee S magnitude and quality may be 
ee with practice has long 
“sin, ja ccognized, The method of 
to E e stimuli” is admirably adapted 
rating study of “object judgments” or 
he “a and the literature in this field 

aS tor a long time taken account of 
Hor perience with the test stimuli. 
nie s_ concept of “central 
He mary of judgment” (78) and 
Strnad adaptation level” (71) re- 
len Such an interest, as does the 
184). T on anchoring (122, 145, 
tog here is a correspondence be- 
teas oe actual range of stimuli 
stimul; ed and O’s conception of the 
Series ` as a series; this conceptual 
sive t a to persist, but is respon- 
Presente, ange in the range of stimuli 

l ed (130, 191). The category 

Sholds and the midpoint of the 


Sca ` 
E will reflect such a change. 
these fe (88, 89) has incorporated 


cts in a theory of how a sub- 
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jective scale is learned. The units 
(categories) of the scale may be 
familiar and conventional ones, such 
as inches or minutes, or they may be 
arbitrarily chosen by E; the number 
of response categories may vary, and 
they may be adjectives, such as 
“heavy” or “light,” or numerical 
values. He makes the following as- 
sumptions: that the scale is related to 
physical values of the stimulus ob- 
jects presented; that each judgment 
of a stimulus object constitutes a 
unit of practice; that O makes his 
judgment with reference to the mid- 
point of the scale; that any given 
stimulus generalizes up and down the 
scale in linear fashion; that the mid- 
point of the scale is the arithmetic 
(in some cases, geometric) mean of 
the central effects of the stimuli 
upon which the scale was founded. 
These assumptions are nearly all 
accepted facts of judgment; the 
novelty lies in Johnson’s attempt to 
relate scale development to learning 
theory by counting units of practice. 
He combines these hypotheses in 
equations yielding predictions which 
he has checked with weights (88) and 
with tones differing in pitch (90). 
His results show, in general, good 
agreement between predicted and ob- 
tained limens. A further experi- 
ment with pitches (91) investigated 
the change in the scale with intro- 
duction of new stimuli offered for 
judgment. The midpoint of the scale 
was found to shift, as predicted, and 
furthermore, the shift was retarded 
relative to the frequency of preshift 
trials with the first series. Tresselt 
(168) anticipated the latter finding in 
an experiment with weights in which 
she found that as practice with the 
first scale increased, the scale of 
judgment tended to shift more slowly 
to its new position. The “range” 
effect can be related to improvement, 
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since the subjective midpoint turns 
out to be anchored to the physical 
midpoint of the series used. If O has 
experienced the entire range of rele- 
vant stimulation (all that the en- 
vironment provides), his midpoint 
would be realistically anchored. 

The training procedure most often 
followed in the studies providing 
evidence of improvement in absolute 
estimation is quite similar toa paired- 
associates procedure. The stimuli to 
be judged are paired with labels in- 
dicating the appropriate magnitude 
on the physical scale chosen. The 
difference between this learning situ- 
ation and ordinary identification 
learning (learning names of people, 
things, nonsense forms, etc.) is that 
the range of stimuli may be placed 
along a dimension or continuum; 
furthermore, the responses which O 
is to learn may be scaled and placed 
in a consistent relationship or cor- 
relation with the stimulus continuum, 
The term “scale training” might be 
used to indicate the procedure. The 
following experiments have demon- 
strated that improved judgments re- 
sult from such training, ; 

Pitch. According to Petran, “Judg- 
ments of absolute pitch may be de- 
fined as judgments based on associa- 
tions learned between more or less 
narrowly limited ranges of the pitch 
series and the terms of any unequivo- 
cal nomenclature, these judgments 
being without reference to or aid 
from any tone or tones recently 
heard which have been given as a 
standard or attended to in any de- 
gree as being of a certain pitch or 
familiar pitch position” (134, p. 12). 
The O starts with a large number of 
very similar stimuli and gradually 
achieves identification of each tone 
by its appropriate name. But pre- 
cision, even for a highly trained mu- 


sician, is never complete. -Petran 
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showed that there is a narrow range 
of equivalent frequencies, rather than 
a single numerical frequency which is 
adequate to elicit the judgment of a 
given note. ; 

Four studies have dealt specifically 
with the effects of practice. Meyer 
(124) used progressive practice with 
a total of 39 notes, a whole tone 
apart. Notes were called by vibra- 
tion rates read from a chart. Four 
months of practice produced oe 
provement, which was largely los 
after several years of no precy A 
Accuracy was inversely related to t ia 
number of tones practiced. Cn 
(63) used all 88 keyboard notes © 
the piano; O was instructed to name 
each note and its octave from ‘ 
keyboard model. Varying procedur=* 
were used. Average error for all 
decreased from 5.5 to 4.5 semitones, 
Those who practiced longer improve’ 
more. Retention was good after i 
year. Practice on a single note Ht 
proved recognition of it. Hone 
errors occurred in the middle octav®, 
perhaps because of more freq) 
Practice of this octave. Mull (129 
trained Os on only one note oe 
tested them by requiring recogniti? s 
of this note among a group of a 
tones. Average error decreased he 
2.85 to .33 semitones and finally M 
-29 semitones when the difference d 
tween the tones’ was narrower s 
Wedell (187) had Os identify pe 

Y vibration rate, represented at ae 
propriate points on a chart. AVe" oe 
error in DLs was cut in half or ™° d 
by training. Greatest error occu!" a 
in the middle of the scale. There ree 
no tendency to constant error- dto 
Progressive practice, all Os learne i 
identify nine tones without e 
When the series was longer (r in 
and 25 tones), no one mastered a 3 
the number of trials given, 
learning trend is apparent. 
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Weight. Fernberger (43) had Os 
Judge weights on an absolute three- 
category scale. Practice had the 
Same effect as in a relative series; 
Precision increased, the interval of 
Uncertainty decreased, and the p.S.e. 
increased, Practice also resulted in a 
reduction in reaction time (Fern- 
erger and Irwin, 44). Thorndike 
“ig Woodworth (164) gave Os train- 

& in estimating weights in grams 
and found improvement. 

8 Kasual space: area and extent. The 
and Wy experiments of Thorndike 
oe oodworth (164) show that the 
a ton of the areal size of differ- 
aa Scometrical shapes, such as 
a angles, circles, and triangles, can 
Mens Proved. In, another experi- 
len th O judged lines of different 
evid S and improvement was again 
edie One gets “more accurate 
ine à standards and more delicacy 
then, Sing different magnitudes by 
ines In the case of estimations of 

Snitudes in terms of unfamiliar 
alae such as grams or centi- 
idea n the acquisition of the mere 
Makes what a gram or centimeter is, 
iudem a tremendous difference in all 
(163) ents (164, p. 394). Thorndike 

„later did further experiments 
contin! estimation of length in 
With eters and area in square inches, 
Varnatked improvement resulting. 
large Voorhis (174) conducted a 
ent i experiment on improve- 

e i . SPace perception ability, 
and Fi erion being score on the Cards 
test penn €s section of the Thurstone 

taining Primary Mental Abilities. 
CXteny © cluded estimation of linear 


Visual: 2816s, and areas, various 
Sionay ne exercises, three-dimen- 
With tick-tack-toe, and practice 


Signig Stereoscope. Scores improved 
Btoup, TY relative to a control 


oup, 
Ostman and Page (138) had Os 
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judge either height or width of rec- 
tangles by a variant of the method of 
single stimuli. Precision increased 
during the series and DL’s decreased. 
Retroactive inhibition resulted from 
interpolation of the alternative judg- 
ment. 

Visual space: angle. In an experi- 
ment done in an Air Force Gunnery 
Training program (76), gunners were 
trained in estimating the “aspect 
angle” of a plane. This was the angle 
between the line from gunner to 
target and the line extending through 
the longitudinal axis of the target 
aircraft. A training device was used 
with a model fighter set at a simu- 
lated range of 400 yards and vari- 
ously inclined to the line of sight. 
Judgment was improved by train- 
ing. 

Visual space: depth and distance. 
Judgments of stereoscopic depth im- 
proved with practice in two experi- 
ments where stereoscopic range find- 
ers were used (79, 209). Range-esti- 
mation trainers which require a judg- 
ment of horizontal extent or of pro- 
portion of the reticle filled have also 
been studied. An experiment of this 
type with the RCAF range-estima- 
tion trainer found marked improve- 
ment as a result of even a small num- 
ber of training trials (76, pp. 148 ff.). 

Studies of the effect of training on 
unaided visual-range estimation have 
yielded positive results (80, 180, 208, 
210, 211). Two large-scale studies 
used aerial targets viewed against 
an expanse of sky (80, 179). The Os 
estimated in yards; range of targets 
varied, in one case up to 8,000 yards. 
The Os improved with corrected prac- 
tice in both cases, and constant errors 
were generally reduced. A compari- 
son of various methods of training 
for estimating a fixed opening range 
(144, 178, 185) suggested that train- 
ing on the firing line was more effec- 
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tive than special trainers, and that 
unaided vision, after training, was 
more accurate than  stadiametric 
estimation. The Princeton Fire Con- 
trol project (210) utilized existing 
targets, such as telephone poles 
viewed over a ground surface, at dis- 
tances varying from 235 to 5,940 
yards. Training resulted in improved 
accuracy of estimates, and also in a 
reduction of variable error for both 
the group and individual Os. Con- 
stant errors ‘shifted irregularly for 
different targets. 

Visual speed. Speed of motion of 
airplanes of various types, flying dif- 
ferent courses at different speeds, 
was estimated by anti-aircraft offi- 
cers in an experiment by Biel and 
Brown (6). Corrected Practice had 
the effect of raising estimates all 
through the speed range, causing 
slow speeds to be overestimated more 
than before training, so that improve- 
ment was limited to high speeds. 
Group SD's decreased, but consist- 
ency of individual estimates was not 
improved by training. 

Visual form. A study was made by 
Gilliland (61) of the effects o 
tice on grading handwriting, 
aided practice in grading samples 
on a 1-100 scale was followed by 
practice with a “true” scale for refer- 
ence and with knowledge of results. 
Errors were greatly reduced. 

Brightness and hue. Though no 
direct study of training has been 
made for absolute estimation of these 
qualities, two studies are suggestive, 
Lehmann (108) showed 


grays arranged in a scale from black 
to white. 


f prac- 
Un- 


judge its order in the series. A five- 
member series was judged with great 
accuracy (96.7%), but with longer 
series accuracy dropped. Lehmann 
thought that the absolute scale was 
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limited by O's ability to label 
stimulus presented, and that O ay. 
labels readily available for only 
five-member scale (black, dark A 
medium gray, light gray, whi ad 
Halsey and Chapanis (66) Et 
that the number of absolutely iden to 
fiable spectral hues was limite but 
10 or 12, even after practice, aa 
they expected that certain eer 
might be eliminated with fur 
ractice. f 
2 Kinesthetic extent. Thorndike aei 
showed that Os improved in Te 
ability to draw a line of a ae rile 
length, such as three inches, eae 
blindfolded, under certain condit tt 
of practice. The result has 
corroborated (169). 2 
Pressure. See iis (163) also ne 
ported experiments on gauging n 2 
sure of a specified strength by 
dynamometer. Practice followe im- 
“right” or “wrong” resulted in 
provement. 
ader 


ae F li un 
Recognition of Patterned Stimuli m- 


: sions of tt 
Impoverished Conditions 
ulation 


‘jal 
When patterned stimulus mater z 
is presented under conditions 
liberately made far from optie 
such as very low illumination, f the 
exposure, presentation to parts A a 
sensory surface where receptor gns 
few, reduced size, etc., the condite ” 
are referred to as “impover™ ich 
(58, p. 166). Test objects under 
might be easily identified We 
favorable conditions may T can 
recognized. A threshold measu” ount 
be calculated in terms of the am t 
of light, duration of exposur? tjon: 
required for accurate identifici ted 


‘mal 
4m f 


ny 


. iga Ps 
Many experiments have invest a ing i 


the effects of practice in pere™ 

under these conditions. 
Peripheral presentation. A . 

experiments on “peripheral 


ries ol 
etin? 


$ 
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_ learning” were conducted by Franz 
and various collaborators (48, 49, 50, 
51), all of which showed improve- 
ment in accuracy of recognition of 
Seometrical forms or words with 
repetition of them. Three figures 
Were exposed at once, for .1 sec., 
displaced respectively to the right, 
eft, and above a fixation dot. Drury 
34) also studied the effect of repeti- 
a on peripheral perception, and 
und that drawings of the diagrams 
footed became stabilized, though 

7 necessarily more veridical. Henle 

tested accuracy of peripheral 
Perception as a function of frequency 
fi thctience with the figure prior 
€ test situation, and found that 

| Past frequency facilitated perception. 

Son cman, Bruner, and Walk (137) 
firmed the result. 

TOR illumination. Seward (153) 

ido ed the effects of practice on 
tification of letters presented 
mly on a ground-glass screen for 

estie each, Practice (without cor- 

Oua on) resulted in gradual, continu- 

and g provement of all Os. Bevan 

recog ner (5) found thresholds for 
ing fee of nonsense forms by rais- 
de umination to a liminal level and 

A See that both general practice 

the and specific familiarity affected 

threshold, the specific practice 
to te being greater and proportional 
Rewency of pretest exposure. 

by cognition of ships or obstacles 

Drob ent, lookouts is a practical 
Porai similar to the studies just 

night T Training programs for 

the k ookouts were established by 

U, Taed forces during World War 

OF pp raining usually took the form 

diaga ce Jn looking at models and 

Viewing + displayed in dim light in a 
B,, S box (172, 188). 

en ed resentation, Repeated pres- 

teria] on of the same stimulus ma- 

Ina tachistoscope has been the 
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traditional approach to what is often 
called the “development” of percep- 
tion. Older studies were primarily 
concerned with the stages of develop- 
ment, but it can also be shown that 
repeated brief presentation may re- 
sult eventually in accurate percep- 
tion. Fehrer (41) presented line 
figures successively in short expo- 
sures. Stages occurred, but the figures 
were eventually perceived correctly. 
Irwin has shown that limens for ac- 
curate recognition of barely per- 
ceptible patterns presented for .18 
sec. are reduced with practice (85). 
Postman and Bruner (136) investi- 
gated the effect of different kinds of 
preliminary training on the thresh- 
old for perception of a gap in the 
outline of a circle. Preliminary ex- 
posure of open circles reduced the 
threshold for perception of an open- 
ing. But previous viewing of closed 
circles also reduced the threshold 
relative to a control group, though 
not as much. 

It is possible to study the effect of 
practice on the amount of material 
which can be reported after tachisto- 
scopic exposure. Historically, this is 
the problem of the “span of appre- 
hension” as a function of practice, 
Tinker (165) reviewed the pertinent 
experiments in 1929 and concluded 
that practice increased the range of 
apprehension, but that the effects 
were very specific. A later experi- 
ment by Weber (186) corroborated 
his conclusion. Educators took up 
the same problem under the heading 
of “flash training,” and their work 
will be considered under transfer, 
since transfer to reading skill was the 
question at stake. But the results 
uniformly showed that training with 
a_tachistoscope has a significant 
effect on performance in the training 
situation (55, 57, 142). 

The judgment of number as a func- 
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tion of practice has been studied in 
three experiments. Taubman (161) 
found that practice in estimating the 
number of tones presented at rates 
of .1, .07, or .056 sec. resulted in im- 
provement, though overcompensa- 
tion for a constant error sometimes 
occurred. Saltzman and Garner (147) 
had Os estimate the number of circles 
in a group of concentric circles ex- 
posed for .5 sec. With practice, re- 
ports became more accurate and reac- 
tion time decreased, Knowledge of 
the range of the number of circles 
improved accuracy immediately, 
Minturn and Reese (125) studied the 
effect of differential reinforcement 
on estimation of number of dots pre- 
sented visually for .2 sec. Error de- 
creased, though there was some 


tendency to Overcompensate for con- 
stant errors, 


Relative 


familiarity with 
terial gained 


presented tachistoscopically 52 times 
each, compared with 2.8 times for 
more familiar words, Leeper (107) fa- 
et figures (in- 
y preliminary 
exposure, naming, demonstration by 
E, etc. In a later tachistoscopic test 
(.01 sec, exposure), these Qs named 
the figures more accurately than a 
control group. Howes and Solomon 
(83) found a strong inverse relation- 
ship between relative word frequency 
(frequency of Occurrence in the Eng- 
lish language) and visual duration 
chistoscopic training 
The frequency- 
elationship has 
y Postman and 
by McGinnies, 


Comer, and Lacey (123). Recency of 
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word usage has also been corelat 
with duration threshold (140). a 
ferential word frequencies-which v 
established experimentally have als 
been shown to be aeu wi 
duration threshold (155). 

Noise and distortion. The probit 
of communication against a ie 
ground of noise is in some a 
comparable to viewing under list- 
poverished conditions. When ao 
eners were trained for hearing Be: 
an interphone system (7), Brite 
gains were produced by pee 
under test conditions with the a 
words used. But practice ya m 
words under other conditions hera 
Howes (82) analyzed data a 3) on 
by Mason and Garrison (1 sages 
intelligibility of spoken ee a 
heard under conditions of icp be- 
found a significant correlato ee 
tween frequency of correct tra prob- 
tion and average frequency words 
ability of occurrence) of the under- 
used. That improvement in, torted 
Standing of masked or ai 
speech occurs with practice belie th 
above increasing familiarity WÍ a bY 
words spoken has been show d by? 
Licklider and Pollack (111) an 
Egan (38), 


Factors INFLUENCING 
IMPROVEMENT 


Amount of Practice al 


tu 
That improvement in poe 6 
judgments occurs with prac nctio® 
evident. What is the et wee! 
which describes the relation ree 
amount of practice. and de 
improvement? Merely to fee the 
there is an effect does not saf aning i 
psychologist interested S culver: 
he wants to see the learnt many 
Undoubtedly, there will on th 
Curves, not one, depending chose’ 
Operations measured, units 
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and other factors. And unfortu- 
nately, few of the experiments have 
measured the effects of practice at 
enough points along the baseline to 
describe a function. That frequency 
'S a significant variable can be con- 
cluded, however, from a number of 
Studies (5, 28, 41, 63, 83, 153, 168, 
and others), and that early practice 
1S more effective than later stages is 
Probable (Fernberger, 42). 
earning curves have, it is true, 
cen plotted in a few studies, Wood. 
Worth (201, p. 182) plotted data 
obtained by Volkmann (18) for the 
eect of practice on the two-point 
Teshold. The curve of errors falls 
Fodually with a negative accelera- 
sera Seward (153, p. 33) presents 
Ndividual curves for the number of 
etters correctly reported under con- 
ons of dim illumination and brief 
Xposure as a function of days of 
T etice; All the curves show a very 
Ken and continuous rise with no 
a ed acceleration. Howes and 
eS (83, p. 407) plotted dura- 
it thresholds showing the effect of 
ewan of practice on tachistoscopic 
} mae About three-fourths of the 
ee effect was accomplished in 
the Ourth of the experiment, but 
ap rop is continuous and is still 
Parent at the final (60th) threshold 
aag ured. Bevan and Zener (5, p. 
) plotted the curve for the in- 


tensi . 
“nsity threshold required to perceive 


Boes figures as a function of 

pia Tequency of viewing. The 
fase in intensity is progressive 
Negatively accelerated. 

conti contrast to these gradual and 

Reen ous functions, Minturn and 

redi (125, pp. 222 ff.) found that 


uction in error of ; 
udgments of 
Tn Perosity ih 


immediately for constant 
Tro ; 3 
ts which had been consistently 
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present in pretraining judgments. 
But correction of a constant error is 
not always immediate, for Judd (93) 
found that 24 days’ practice with the 
Müller-Lyer illusion yielded a gradu- 
ally sloping curve (average error 
dropped slowly from 17.3 to 1.7 
mm.). The O was said to know the 
effects of his practice. 


Reinforcement 


Ample evidence exists to establish 
the proposition that improvement in 
perceptual judgments is a function of 
frequency of practice. Does this 
mean that frequency of repetition, 
pure and simple, is a sufficient condi- 
tion for perceptual learning? Or must 
practice be reinforced in some way? 

Perceptual learning without rein- 
forcement. Evidence of perceptual 
learning without any apparent rein- 
forcement does exist in experiments 
where E has not deliberately intro- 
duced correction or reward. Studies 
of the two-point limen in at least four 
separate experiments (33, 128, 162, 
181) showed learning without rein- 
forcement by E. However, a method 
of limits, as is customarily employed 
in these experiments, provides O with 
a clear example of both ‘twoness” 
and “oneness.” Perhaps he can 
check himself, to some extent, by 
these anchoring experiences. The 
limen did not decrease when a con- 
stant method was used (77). In ex- 
periments on absolute judgment by 
the method of single stimuli, merely 
“getting the range” of a set of stimuli 
can affect O's judgments (89, 130, 
191) and stabilize them in predict- 
able ways. No reinforcement is given 
by E, though O may predict and 
check for himself as his concept of the 
range is anchored by experience with 
the stimuli. Woodworth took the 
position that there is a direct per- 
ceptual motive “to see clearly, to 
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hear distinctly—to make out what it 
is one is seeing or hearing” (201, p. 
123). Such a motive would lead O to 
reinforce himself insofar as possible. 
But several experiments appear to 
present almost no opportunity for 
even self-reinforcement. Relative 
comparisons of lifted weights (42, 
171), for instance, improved with 
practice, although no knowledge of 
results was given. Successive presen- 
tations with a tachistoscope (41), and 
practice in viewing letters under dim 
illumination (153), resulted finally in 
accurate identification of stimuli, Re- 
inforcement could have played very 
little role in these cases. 

It is possible that judgments be- 
come more consistent in the absence 
of external reinforcement, without 
becoming more veridical. In Drury’s 
experiment (34) on repeated periph- 
eral presentation of patterned stim- 
uli, all Os become more consistent in 
their drawings of the stimuli, but not 
necessarily veridical. When stimula- 
tion is ambiguous, O's perception is 
apt to become schematized and sta- 
bilized, as Bartlett (4) showed, but 
veridicality probably depends on an 
external check. Seashore and Bave- 
las (151), using Thorndike’s data 
(163), showed that repeated practice 
in drawing a line of a given length, 
without any correction by E, re- 
sulted in O’s closer and more con- 
sistent approximation to his own 
standard. They thought this sta- 
bilization was due to 0's presumed 
knowledge of results, however faulty. 

If Woodworth’s theory of per- 
ceptual reinforcement is correct, O's 
perceptual judgments of the spatial 
world around him should tend to- 
ward veridicality, rather than inter- 
nal standards, because locomotion in 
this world could provide the external 
checks needed. 


Effect of reinforcement. Although 
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the possibility must be admitted a 
perceptual learning may occur bee 
out correction or reward, all one 
periments which provide a con eda 
practice with and without knowle rey 
of results show a clear mee 
of the condition with knowles 
Thorndike (163) concentrated ae | 
problem and produced evidence hers 
many types of absolute judgn kin- 
such as visual length and area, how 
esthetic length, and pressure to “alts 
the necessity of knowledge of re 

for improving these estimates. 
E always said “right” or re of 
correcting O. Absolute judgme rout 
number, practiced with and w also 
differential reinforcement, hava gh 
been shown to improve me ough 
reinforcement (125, 161), t rove? 
Taubman (161) found some imp oint 
ment without it. Even the eive 
limen was lowered more eten ioi 
when E gave correction. ses and 
(156) gave stimulation with ater 
with two points in irregular 4 were" 
tion. An O who was correcte P 
his limen, but another O was " This 


rected and showed no change: sa 
whe 


” jn 


9 


O did improve, however, 
later introduced correction. sao. pene 
Relative judgments, likewise a all 
fit by correction, Improvent’" yas 
judgments of relative piten ro" 
found in every case where 7 24 
vided knowledge of results ai ain 
152, 197, 206), but little or ” (2041 
occurred with mere repetition 3 
205, Smith and Buffum in, 2 om? 
comparisons of length of line 
improvement has been foun e (126: 
sult from mere repeated practic igs in 
196), but knowledge of resu d 
creased the effect. Moers (1 
that practice without knowle ly © 
creased the MV, but actua ? ith 
hanced the CE, Practice 
knowledge reduced both. 
The kind and amount of 


eo 
rein for’ 
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ment which will be most effective has 
received some attention. Probably 
improvement increases with the 
amount of information given by E in 
the correction. Trowbridge and 
Cason (169) repeated Thorndike's 
line-drawing experiment adding a 
condition in which O was told the 
amount and direction of his error. 
This procedure was far superior to 
right” or “wrong.” A similar com- 
Parison was made in an experiment 
by Franz and Morgan (50) on learn- 
ing to identify peripherally presented 
forms. In three experimental condi- 
tions, O either paid attention to the 
orms but was not asked to report on 
them during practice, or he drew 
them as practice progressed and was 
told right or wrong, or he had a 
recognition test in which he chose the 
orm just presented from the total 
8toup and was corrected. Learning 
Varied as expected, with most learned 
In the last-mentioned condition, and 
Cast in the first. Hamilton (67), in 
an experiment with the Galton bar, 
compared conditions with (a) no 
nowledge of results, (b) “punish- 
cnn (a bell rang if O increased his 
©) r over a previously set standard), 
a reward (bell for reduction of 
ot (d) punishment plus a guess 
the o direction of error, (e) punish- 
i nt plus knowledge given O of di- 
ection of error, and (f) knowledge 
Siven O of direction of error, but no 
con ie ProVement occurred for all 
here ions but the first. Improve- 
es wes least for knowledge without 
ed word or “punishment.” Knowl- 
fot hes addition to “punishment” did 
ie p. Hamilton thought the bell 
tale Ge as an incentive, which 

E = question of the nature of 
ik e orcement in these studies. Is 
afta eY informational, or is there an 

€ctive component? 


nformational ys. affective rein- 
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forcement. In the studies so far re- 
viewed, reinforcement has been gen- 
erally synonymous with correction— 
knowledge given O by E, or knowl- 
edge gained by O from his own per- 
formance. A good example of the 
latter would be pitch training in 
which O sings the tones to be com- 
pared. In one case (206), a strobo- 
scopic technique permitted O to see 
whether the tone he produced was 
accurate and to correct it when it 
drifted, thus providing a maximum 
amount of feedback, or information 
from O's performance. If the in- 
formational aspect of reinforcement is 
the critical factor, it might be in- 
ferred that giving the information by 
an anchoring technique should be as 
effective as correction following judg- 
ment. Anchoring was effective in 
bringing about improvement in a few 
studies (125, 138, 147), but no 
systematic comparison with correc- 
tion has been made. 

The term “informational” may be 
misleading, for it is possible for E to 
reinforce a wrong judgment. In sev- 
eral experiments, E has applied rein- 
forcement in such a way as to produce 
perceptual illusions (16, 39, 177). 
The O's judgments in these cases 
tended to change in a predictable di- 
rection, but were in no sense “im- 
proved.” Affectional reinforcement 
which gave no information relevant 
to the perceptual judgment measured 
was used by Lambert, Solomon, and 
Watson (100). Children associated 
poker chips with a candy reward in a 
two-stage token-type task. When the 
children reproduced the size of the 
token by means of a variable circle, 
it was made larger after the token- 
candy sequence, and decreased again 
following an extinction series. Why 
overestimation is produced by this 
technique is not clear, but at any 
rate a constant error is enhanced. 
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Whether this is learning in the same 
sense as the examples cited in the 
section on improvement is a disput- 
able question. It seems safe to con- 
clude that reinforcement by external 
correction or check is a very signifi- 
cant, if not an essential, variable for 
improvement in perceptual judg- 
ments. 


Distribution of Practice 


Only one study of perceptual learn- 
ing, Lewis’ on the Miiller-Lyer illu- 
sion (110), has actually varied this 
parameter. Distributed practice (on 
alternate days) accelerated the rate 
of decrease of the illusion. Several 
studies have found, however, that 
periodic reinforcement is valuable 
for keeping the judgment at its peak 
of improvement. Evans (40) trained 
micrometer readers by having Os 
measure gage blocks and then read 
the size marked on them, noticing the 
size and direction of the error. When 
practice was continuous, there was a 
steady decrease in errors, but periodic 
practice with knowledge was neces- 
sary to maintain this improvement. 
Horowitz and Kappauf (80) trained 
Os in absolute estimation of distance. 
After 60 days of no practice there 
was an increase in average error, but 
a short training period restored skill. 
Periodic reinforcement ‘was found 
necessary, also, to maintain skill with 


certain range-finding 
(79). 


Sequence of Practice 


instruments 


What is the best arrangement of 
material to be discriminated, if prac- 
tice is to be most efficient? If the 
stimulus material can be scaled along 
a dimension, should practice be or- 
dered in some relevant way? Com- 
mon sense suggests that relative dis- 
criminations might be aided by be- 
ginning with points far apart on the 
scale and progressing toward closer 
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and closer stimulus pairs. Animal p- 
periments have in many cases bo 
out this hypothesis. Pavlov (is 
used this method in establishing 
difficult discriminations 1n doen 
Köhler (reported in Koffka, ss 
a color discrimination study HAS. 
apes, found that in a series ne 
lying between red and blue, AB net 
two neighboring ones were aon 
originally discriminable (e-$+ ace 
But if the animal was given prac “al 
in discriminating a wider inte 
(e.g, BD), the difficult discrim! 
tion could be learned. Lashley 
found similar transfer to a brigh vit 
discrimination; rats trained first i 
black and white transferre S100) 
to a pair of grays. Lawrence nee 
trained rats to discriminate ahe js: 
gray with three different me n the 
(a) all practice (80 trials) given ie 
same two middle grays to. a 
discriminated; (b) 30 trials Ithe 
black-white discrimination a” sivé 
rest on the two grays; (c) progr” p 
training from black-white throug 
transition series to the two © erse 
Efficiency of learning was in * ‘man 
order for the three groups. Harr 

and MacLeod (68) also success og 
used progressive reduction to 
about lowering of the salt t ee 
in rats. That the progressivé na tant 
ing of the difference is IMP ether 
seems clear from a study by re f of 
and Wolfle (64), who varied P% im- 
brightnesses presented for 
ination by rats, but always 
ratio of light-dark the same: 


tness 


4 


nc 

stimulation did not increase effi A 
of learning to make a light- 5: wer it 
crimination; neither did it low Sgire 
until the number of differen 
was increased to four. rer 

But with human Os, eit, deat 
liminary instructions can mê in ted 
the dimension to be discri” ony 


will a progressive method h@ thod 
value? It is possible that the 
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is facilitative in animal experiments 
simply because it helps the animal to 
discriminate the relevant dimension 
of difference. Progressive training 
may serve some other function also, 
Owever, if it makes practice more 
effective with human Os. With rela- 
tive discrimination of weights, Urban 
(171) used progressive practice and 
found lowered DL’s. In the relative 
discrimination of pitch, progressive 
Practice was a valuable technique 
pe. Wedell (187), in training ab- 
Olute pitch, started with five widely 
Spaced pitches, and gradually inter- 
Polated more in the intervals be- 
Ween them. These cases have not 
Provided statistical proof of the su- 
paeney of progressively ordered 
Mee nevertheless they suggest its 
Cori If the aim of training is to 
SE ish a conceptual scale which is 
ey anchored and well dif- 
$ ntiated (in absolute estimation of 
Patial dimensions, for instance), or- 


ered practice - 
cedure. may be the best pro 


Role of Names and Labels 


K William James, in his discussion 
g fine discriminations, sug- 
Such | two ways in which he thought 
w maing might take place. One 
ite: e progressively ordered prac- 
ieee discussed; the other was 
inal] ing distinctive associates to orig- 
eae arely discriminable pairs of 
ehces 1. “First, the terms whose differ- 
Sn come to be felt contract dis- 
ey ioe and these help to 
Drant em apart .... The effect of 
must th in increasing discrimination 
in ae €n, in part, be due to the re- 
slight We effect, upon an original 
of aq on erence between the terms, 
di ane ional differences between the 
ally ae associates which they sever- 
larh ect” (87, pp. 510 ff.). A simi- 
and Ypothesis is expressed in Dollard 
iller (32). Evidence in its favor 
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exists in the studies of relative pitch 
discrimination. Capurso (21) had 
Os learn “‘mood words” for intervals, 
and finally substituted the technical 
name for the mood word; Smith (154) 
used various associates, including ad- 
jectives (e.g. “dull,” “heavy’’), motor 
responses, and visual localization of 
tones in space. Three Es (18, 197, 
206) had Os sing tones or intervals, 
thus adding kinesthetic feedback to 
the auditory stimulation. Learning 
was very effective, as exhibited by 
lowered DL’s, in all these studies. 
However, they were not designed to 
isolate the effect of the verbal or 
motor response, so their role is not 
proven. 

No truly critical experiment yet 
exists to test James’s hypothesis with 
psychophysical measurements of sen- 
sitivity before and after the training. 
There are a few experiments now 
available (3, 53, 104, 105, 146) in 
which preliminary learning of differ- 
ential responses for a range of com- 
plex stimuli has been shown to trans- 
fer to a second learning task, which 
involved different responses but the 
same stimuli, in such a way as to 
lower errors of generalization in the 
new task. But this may involve no 
shift in limens. That is, it is not clear 
whether the actual perception of 
differences between the stimuli has 
been affected. An experiment by 
Arnoult (2) is more relevant, but 
negative. He gave Os training in 
learning verbal associates (numbers) 
to nonsense forms. Then O made 
discriminative responses to the forms 
by pressing an appropriate key. Ac- 
curacy and latency measures showed 
no advantage over a control group 
which did no preliminary learning. 


TRANSFER 


Whether perceptual learning will 
transfer to new situations is a ques- 
tion of practical importance. Train- 
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ing aids, for example, must be evalu- 
ated for transfer from the trainer to 
the real situation, for trainers some- 
times teach O to respond in terms of 
cues which are specific to the training 
device and irrelevant to the operation 
actually required. For instance, 
Viteles and others (144, 178) studied 
improvement in range estimation as 
a result of training on the Mirror 
Range Estimation Trainer and found 
it far less effective than unaided 
training on the firing line, owing in 
part to O’s tendency to respond to 
stimuli peculiar to the trainer. The 
doctrine of “formal discipline’ in 
education is another practical case, 
It was first attacked experimentally 
in Thorndike and Woodworth’s clas- 
sic studies of perceptual learning and 
transfer (164). The O was given prac- 
tice in estimating the area of rec- 
tangles; he was then given tests in- 
cluding rectangles and other figures. 
Transfer did occur, but while all six 
Os reduced their errors in the case of 
identical figures and areas, only five 
reduced them for the same shape but 
different areas, and only four in the 
case of different shapes. Similar re- 
sults were obtained throughout: jn 
judging the extent of lines of different 
length, improvement was greatest 
with the lines actually used in the 
training series, though there was 
some improvement with lines of other 
lengths. As every one knows, they 
stressed the importance of “identical 
elements” in transfer. 
These results, however 
cepted, did not lay the ghost of 
“formal discipline,” for there con- 
tinued to be claims that the “power 
of attention” could be trained and 
that perceptual “skill” could be in- 
creased by practice in tachistoscopic 
viewing. Whipple (193) and Foster 
(46) investigated these claims and 
agreed that practice effects were 
specific and that transfer occurred 


widely ac- 
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tasks. Weber (186) found no transfer 4 
from tachistoscopic training with 
letters to other material, and Nar 
cluded there was no “G factor’ O 
perceptual skill. 


The interest of educators in “flash 


only in proportion to similarity of the | 


a tea 5 sow ski 
G as an aid to reading 
training Ye 


has a similar background. L 


experiments including reading tes Š 
before and after tachistoscopic w 
ing and a suitable control group a 
rare; and sometimes other changes, 


. F . . intro- 
for instance in motivation, are 1" 


: on- » 
duced at the same time, wie ae ; 
founding the variables. S 117, 


which found improvement ost the 
149) are often of this type, an Ver- 
criticism has been made by uer 
non (175) and by Henry and Laue, 
(74). Gates (55), in a well-conduc ms | 
study, found that control Poe 
which were “reading-trained atal 
superior in reading to experime g” 
groups which were “flash-tra n 
Other studies bearing on the Pr pree- 
are those of Sutherland (160); haw 
burne (52), Glock (62), and Rens Ju- 
(142). None demonstrates, ona o 
sively that flashmeter training to f 
eye-movement training is superio g, r 
other methods of training in reac? 


„ed the | 
Renshaw (142) has emphasized si 
transferability of — tachistos¢ for 


training, not only for reading oe aan 
such activities as plane recog”! 

on the assumption that it ue } 
general “perceptual skill” whic 
compares with motor skills. h 
ported that Navy preflight tra" ai- 
improved their skill at plane recof, 
tion by tachistoscopic training ried 
digits and slides containing Va er 
numbers of planes to count (“COU se- 
training”), But no data were © it | 
sented for a control group yee 
tachistoscopic training. The est ic 
ment was repeated with an +c psy 
ate control group by the AA Test? 
chological Test Film Unit (57)- 


a 
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for recognition proficiency showed no 
advantage for the group which re- 
ceived tachistoscopic training, al- 
though their performance with the 
digit and counter slides improved. A 
Somewhat similar experiment was 
conducted in an Air Force Gunnery 
taining program (76). The Os were 
Siven practice in observing, or ob- 
Serving and drawing patterns ex- 
Posed on a large screen for .05 sec. 
re- and posttests on five criteria 
pve little evidence of transfer. A 
k of speed of plane identification 
‘sulted in a better score for a con- 
ta group. It appears likely, in view 
eel the evidence, that perceptual 
ae with the tachistoscope trans- 
e only insofar as the test and 
Ning tasks are similar. 
roy (112, 113) used a ‘‘flash- 
With = trainer for radar operators 
kt rome success. The trainer simu- 
SEd the presentation of the actual 
Ver type radar-scope. Signal blips 
Rens ashed briefly (2.5 sec.) on a 
Wipe marked with range rings and 
grid E Mies or with a rectangular 
ing i tereit problems (e.g., read- 
blips) e ocation ofa blip or counting 
impro Were given during practice. 
Nice ient in accuracy of readings 
in sed with training, and correla- 
ip showed a significant relation- 
Ae ee trainer proficiency and 
Pp; Proficiency in operating the 
leicer Oe In this experiment, the 
Possible a was made as similar as 
formed. o the operation to be per- 
tant types of transfer of percep- 
With arning have been investigated 
ngeli (ash results. Coover and 
\ hg itat 5) thought that general 
` tiong | 0N to experimental condi- 
Their i tesponsible for transfer. 
tion opis Were tested for discrimina- 
giy. f Shades of : 
iven des of gray; then they were 
Soung -Ming in discrimination of 
intensities for 17 days, and 
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finally were retested on discrimina- 
tion of the grays. Gilbert and Fracker 
(60) found that discriminative reac- 
tion time showed a similar transfer 
from auditory to visual discrimina- 
tion. 

Transfer of a general principle was 
demonstrated by Judd’s (94) study 
of dart throwing at an underwater 
target. Knowledge of the general 
principle of refraction had a transfer 
effect when the spatial cues were 
changed. Hendrickson and Schroeder 
(72) repeated the experiment with an 
air gun; they minimized the motor 
control required, and found both 
original performance and perfor- 
mance on the changed problem facili- 
tated by knowledge. Minturn and 
Reese found increased accuracy of 
estimation for dot patterns as yet 
unpracticed, following correction 
with a similar pattern (125). Here O 
could verbalize a tendency to con- 
stant error and apply it throughout 
the stimulus dimension. 

Bilateral transfer and transfer to 
other areas of a sensory surface have 
been studied with the two-point 
limen and with peripheral recognition 
of form. Practice which lowered the 
two-point limen showed a similar 
lowering of the limen on correspond- 
ing symmetrical areas of the skin 
(33, 128, 181). Transfer to adjacent 
areas of the homolateral side was ob- 
tained by Mukherjee (128) but not 
by Volkmann (181). Franz and his 
collaborators (48, 49, 50) found that 
practice which increased accuracy of 
recognition of forms presented pe- 
ripherally transferred to the corre- 
sponding retinal area of the opposite 
eye. Homolateral transfer to un- 
trained retinal areas also occurred (50) 
but to a lesser degree. The areas 
tested in the latter case were farther 
out on the periphery than the 
trained area. 


An experiment by Fracker (47) 
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suggests that transfer may also be 
mediated by a learned ‘‘conceptual 
schema.” His Os were asked to 
reproduce the order in which four 
tones, differing in intensity, were 
presented to them. The tones were 
labelled 1, 2, 3, and 4, according to 
intensity, and were presented in 
different patterns. After long prac- 
tice, the Os were asked to reproduce 
` orders for other series—four grays, 
nine tones of different intensity, nine 
grays, and four tones of different 
pitch. Highest transfer occurred for 
the four grays, and different degrees 
for the others. Introspections indi- 
cated that O had learned to use a 
spatial schema for ordering intens- 
ities, which could be carried over to 
the four grays. 
How transfer operates when stimuli 
are shifted along a.continuum is a 
question of theoretical interest since 
it is related to the problem of trans- 
position and to the question of 
whether a response to a given stim- 
ulus quantity is originally specific or 
is only relative, Cameron (18) had 
Os practice singing one standard tone 
for several months. Relative dis- 
crimination was tested, and this was 
improved by the practice only when 
the practiced standard was one of the 
pair to be discriminated, The out- 
come suggests that training in abso- 
lute identification of a given tone can 
reduce stimulus generalization be- 
tween that particular point and 
neighboring ones but does not in- 
crease specificity for other points in 
the scale. Wedell (187) studied the 
training of absolute pitch, in order to 
discover whether Q learned to recog- 
nize specific individual notes, or 
learned the position of notes with 
respect to a whole scale. If the latter 
occurs, Wedell thought he should ob- 
tain some ability to identify notes 
never practiced, provided they are 
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within the range of notes practiced. . 


He gave practice with 25 note 
equidistant in pitch, which had > A 
identified by vibration rate. The 
had before him a chart represen ting 
the notes he was learning, each dee 
nated by its vibration rate. ip ie 
last two test sessions, either 9 0 i 
25 or all of the 25 tones werh aa 
placed by ones near them, but di i 
ent in frequency. The new tones oe 
not produce any increase in the m 
nitude of error (measured in 


jective scale in which they il PE 
place unpracticed tones as WE a 
practiced ones, and that they lea “a 
the scale rather than indiv! 


notes, t the 


ease 


perceptual judgment, Average If of 
in DL’s was reduced by one-ha in- 
more. One might ask how ae 
creased | specificity of an 

sponse connections can trans nceP 
other stimuli when the very ae o 
of transfer implies nonspecifici ort 
generality of connections. rhaa 
swer to this seeming paradox cep” 
lie in O's ability to make a contia 
tual generalization as the differe pen 
learning proceeds, which can iculaf 
mediate transfer when the par mel” 
stimuli are shifted along the dimiy 
sion. Here a subjective scale int 
anchored and differentiated sia 

provided a common yardstic 5 red- 
which new stimuli could be ae 7 
When dimensional transfer faits» ich 
learning situation may be one f 


does not permit development ex > 


useful conceptual mediator. th ( 
periment by Gibson and or he 05 
may illustrate this point. mating 
were given training in est! 


Bi T ata 
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different distances. Each distance 
Was represented by a photograph of a 
Stake driven into the ground in a 
very long, level field. The Os soon 
learned to give the appropriate 
distance in yards for the stakes. But 
when size judgments of the stakes 
Yy the method of matching with a 
Standard) were later asked for, ac- 
curacy (that is, size constancy) was 
Not improved by the training in 
Istance estimation. Introspections 
showed that O was not developing a 
Snceptual depth scale during the 
ee at all; instead he was mem- 
Tizing. specific cues, such as acci- 
al Spots in the photograph, for 
rae different estimates. Such learn- 
« & could not transfer to the new 
Judgment of size-at-a-distance. 


RETENTION 


i Facts having to do with retention 
Bae cePtual learning are spotty and 
a mit no generalization, except that 
W fs over time does occur. 
ie ner it occurs because of sheer 
Sa or Some positive cause is not 
(138) » though Postman and Page 
wins _have demonstrated retroactive 
ie fa Jn a task involving percep- 
uff ting. No study has secured 
the Clent evidence to plot a curve of 
i extent of forgetting with time. 
di me of retention appears to be 
R ‘rent depending on the nature of 
fines ened performance. For in- 
TA S there is “rapid loss with dis- 
imen. improvement in the two-point 
eer the skin (33, 128); but im- 
Raned aal acuity was said to be 
(129 eis as long as two years 
mproved peripheral acuity 
to show about 50 per cent 
after various intervals (114, 
effects Dallenbach reported that the 
ing in Rhian i apprehension train- 
nger ate dren persisted 41 weeks or 
€r practice ceased (29, 30). 


Was Said 
pien tion 
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The effect of training in judgment of 
numerosity (125) was still apparent 
after six months, though variability 
rose again. An illusion which had 
been reduced with practice still 
showed a CE smaller than the orig- 
inal one after a year (19). Improve- 
ment in discrimination of absolute 
pitch in one study (124) was reported 
largely lost after several years of no 
practice. In another study of abso- 
lute pitch (63) 16 Os retested after a 
year showed good retention, seem- 
ingly proportional to the percentage 
of improvement during training. 
Clarification of these results awaits 
systematic experimentation. 


DISCUSSION 


Theoretical discussions of percep- 
tual learning have been fairly fre- 
quent in recent years, but on the 
whole they contribute little to the 
explanation of the facts presented in 
this paper. Helmholtz’s ‘“‘uncon- 
scious inference” (70) is the parent 
of most current theories. Ames and 
his followers (20, 86, 96) have a 
similar concept in the form of im- 
plicit “assumptions” which are gained 
from past experience and mediate 
perception. A given retinal pattern is 
said to be perceived as a chair, in- 
stead of a mass of lines or a cat’s 
cradle or anything else, because in the 
past this pattern of stimulation was 
associated with sitting in it. The 
stimulation has no prognostic value 
for perception; instead, the percep- 
tion itself is prognostic because of the 
assumptions which mediate it. Per- 
ceiving is the “apprehending of 
probable significances” (86, p. 290).5 

ë Cf. Titchener’s remark “We may believe 
with Cattell that ‘perceptions are . . . in large 
measure the result of experience and utility,’ 
but they must still have a psychophysical sub- 
strate, on the one hand; and, on the other, the 


bare reference to utility does not explain 
them” (166, p. 208). 
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Yet the evidence for perceptual 
learning which has been presented in 
the previous pages requires the con- 
clusion that practice results in a 
closer approximation of discriminative 
responses to differential stimulation. 
Lowered DL's for pitch, or improve- 
ment in absolute estimation of visual 
dimensions such as distance, both 
mean that perceptual judgments 
have changed in the direction of 
closer and more specific relationship 
to the stimulus input. How can this 
happen if perception is determined 
by the purpose of the observer and 
his assumptions (see 96, pp. 88 ff.), 
and has only a fortuitous, noncorrela- 
tive relationship with stimulation? 
It seems obvious that there is a 
dimensional correspondence (cf. 59, 
141), perhaps very crudely differ- 
entiated to begin with; for example, 
O reacts to a variation in tonal fre- 
quency with some change in his ex- 
perience of pitch if the variation is 
large. With training, his perceptions 
become better differentiated and 
permit finer discriminations within 
thedimension. But how can "assump- 
tions” accomplish this? 

Brunswik’s functional and “‘ 
logical” theory of perception (14, 15) 
is similar to Ames’s theory in as- 
suming that any correspondence be- 
tween perception and stimulation js 
learned. The environment Provides 
certain ecological relationships of ob- 
jects and events which the perceiver 
happens to experience in context or 
sequence with varying frequency. 
Perception of a given object depends 
on the frequency of association of 
“cue” and “referent” in past ex- 
perience. The observer, consciously 
or not, makes an interpretation in 
terms of probability of referent value 
of the stimulation, the probability 
currences of 


‘eco- 


deriving from previous oc. 
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| 
this relationship. A computer an » 
ogy has been suggested for t X 
process (75). This view, that Pg 
ception has the function of keeping 
in touch with a distal world by fat 
the incoming cues as to their ie 
does not seem to account for the 
facts of refinement of discrimination 
within a dimension, at least in its 
resent formulation. 
B Bruner (13) and Postman ae) 
have both expressed a somewhat cae 
ferent formulation of hasr deam 
operates in perception. We = | 
conceive of the perceptual process a 

| 


a A : Hon 10 
are assumed to yield informatio’ 


s con- 
themselves; in fact, under some ide 


ae 3 ; v 
ditions of stimulation they pro th- 


“full information” and there is ‘ane! 
ing to learn. The theory is pane 
Primarily to apply to ambig 


i a A > £ ifficu 
stimulation—jn itself, very eee 


to define—and again does no f dis- 


to handle increased accuracy ° 
crimination. 


le 
aimed at the perception of er 
Perception is innately organizer a 
figure on ground—the figure has of 
“primitive unity” —but “identity 4 
a form involves a developme jg 


3 re 
Process. Perception of a square q 


. . a 
circle is slowly learned, he says, ual 


Aia o 15 
epends originally on multiple V are 


(pp. 34 ff.). If there 
visual fixations, presumably di is 


. . . . . cin 
Sonal discrimination of some tio 
innate, 5 not 


fixations 


a cycle of hypothesis—information 
trial and check of hypothesis at 
firmation or non-confirmation ees 
p- 251). Here, receptive proces 
is 

Hebb’s empirical theory (69) l 
i | 
How further different! 
within dimensions is achieved is 
clear. «ht be 

The theoretical problem mig pink k 
formulated as follows. If we read 
of the stimulus variable as i jn 
along a continuum, as it has b 
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most of the cases cited here, and the 
response categories as bearing some 
relationship which can be fitted along 
a dimension, lowering of a variable 
error results in the reduction of gen- 
eralization curves around points on 
the stimulus continuum. The solid 
ines in Fig, 1 (variable error) repre- 
Sent hypothetical generalization 
Curves at the beginning of the ex- 
periment; the band of stimulation 
which may elicit a particular re- 
Sponse is originally very wide and the 
~\ relationship is not very specific. 
“ie dotted lines represent hypotheti- 
jy generalization curves after train- 
Be the band of stimulation which 
Hing elicit any R is narrower, that 
T the S-R relationship has increased 
Specificity, How might this effect 
“© achieved? -A procedure of “scale 
raining,” in which stimulation at 
ferent points in the scale is re- 
pponded to with a judgment by O, in 
urn followed by differential rein- 
coment (correction), has been ef- 
flied in many of the experiments 
stim P| the method of single 
Acct - The analogy with a condi- 
ung procedure is less direct in ex- 
timents where practice is given in 
ba ative judgment, though the results 
© the same. The effectiveness of 
rOgressive practice suggests that a 
uty hitherto not responded to in 
yaa is being differentiated from 
ae otal stimulus input and utilized 

> à Cue variable. 
ire rection, of a constant error is 
A oe in the lower diagram of 
alice It is not hard to account for, 
ward a set to shift the judgments up- 
ana or downward may be acquired 
fie an Supplement the kind of prac- 

already mentioned. 

retical above description of the theo- 
Well Problem does not apply too 
to the cases classified as im- 
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proved perception under conditions 
of impoverishment. Here there is 
generally a distinct pattern to be 
recognized and identified rather than 
a continuous dimension of stimula- 
tion to be differentiated. In some 
cases, the learning took the form of 
paired associates, or what might be 
called identification learning. An 
identifying response was learned to 
“reduced cues,” that is, to frag- 
mentary stimulation. In other cases 
new habits of fixation and scanning 
may have been important, and in still 
others, tricks of grouping, etc. 

Increased acuity on the skin and 
retina must be considered in terms 
of the procedure used for practice. 
Some cases of increased visual acuity 
seem to resemble learning with im- 
poverished stimulation, that is, O 
learns to respond to “reduced cues” 
by learning what the fragmentary 
stimuli represent. But in other 
cases, the process seems to involve 
learning to respond to a quality of 
stimulation hitherto undifferentiated. 
For example, reduction of the two- 
point limen on the skin was con- 
sidered by Boring a case of O's learn- 
ing to use a finer criterion for 
identification—a better acquaintance 
with the difference in feel between 
two points and one (8). 

The fact that there may be some 
transfer of improved discrimination 
suggests that a process of abstraction 
may go on with the development of 
differentiation. At least, O seems to 
abstract the quality common to the 
scale, that is, he gets a concept of the 
dimension of stimulation being 
varied. He might next, under some 
conditions of training, conceptualize 
the scale unit, the ends of the scale, 
and perhaps proportional intervals. 
An experiment by Werner on “micro- 
melodies” (190) suggests such a 
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after a hypothetical Process of differentiation produced 
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a whole new 
distinguish- 
pitch range so narrow 
that before training the discrimina- 
tions were impossible. 


ay in 
also the fact that improved skill al 
discrimination is an important ds 
ture of such learning. Other wa i 
o! perceptual learning also on 
such as learning to recognize 


identify objects, a topic too large 


n 
have been included within the p 


f ri 
review. An enormous array of P 


. this 
transposed one tone up or down. If lems invites investigation 10 wae 
one tone was altered in the transposi- area and ‘provides a program a yer 
tion, Ocould often tell which oneitwas. search which may yield practica ich- 


That perceptual learning occurs 
under many conditions is clear, as 


ri 
sults as well as the eventual en 
ment of learning theory. 
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Reviews of the literature on dream- 
ing have been made in the Psychologi- 
cal Bulletin by Frost (35, 36) in 1915 
and 1918, by Small (101) in 1920, 
and by Richards (89) in 1924. The 
reviewers included articles which 
were philosophical, literary, and anec- 
dotal as well as those which were 
more scientific in nature. The present 
review is restricted to the more em- 
pirical and systematic studies on 
dreaming, particularly those in which 
Some quantitative findings are re- 
ported. In general, a study is in- 
cluded in this review if the results 
presented could be checked by repeti- 
tion of the investigation, This 
criterion for selection of articles rules 
out most but not all of the articles 
which deal with the analysis and in- 
terpretation of dreams, The Ameri- 
can literature was rather carefully 
checked for data on dreaming, Un- 
doubtedly a few reports were missed 
because they are occasionally buried 
in Investigations of other topics, 

A critical evaluation of many of 
the studies reporting quantitative 


difficult or 


Port results which appear to have 
results ap- 
The reviewer 


¢ l policy of pre- 
senting findings whenever they were 
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Texas 


separating the verifiable data from 
that which is not. For the benefit of 
future research workers the reviewer 
discusses at the end of this article a 
few of the weaknesses he has oe 
served in the published studies an 

makes a few suggestions for ne! 
investigations of the phenomenon 0 
dreaming. 

The retiisi of the review to the 
more quantitative studies does Si 
imply that less systematically gaa 
trolled and reported observations ae 
without value, Many insightful of 
Servations have been made in ae 
Practice which serve as useful 
potheses for experimental and ae 
titative investigations. The iinet e 
appreciates the clinical validity of p 
dynamic nature of dreaming and ! 5 
relationship to the total funtion’ 
of the Personality, The complex ro 
and meaning of dreams in the life © 
the individual are not easily attacket 
at the present time by quantitativ 
research methods. A few studies z 
dynamic aspects of dreaming DA 
appeared, and more are certain 
follow. f 

The relatively small number A 
major research studies on dreams : 
Surprising since dreaming is suc k 
universally experienced phenomen® 
and has through the centuries bee? f 
major interest to man. The lack > 
scientific interest and data oti 
topic has contributed to the myria¢ 
of speculations and the plethora i 
Unscientific publications in the ie ly 

ne topic of dreaming is an ae 
shunned by current research wor a 
and is given only the briefest of T 
ment or entirely omitted in most eel 
temporary psychological textbo° 
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Yet this reviewer is of the opinion 
that research in this area which 
utilizes the current knowledge of re- 
Search designs and techniques could 
yield data which would give a better 
understanding of dreams. This re- 
View is therefore designed to facilitate 
More systematic research on dream- 
ing by bringing together from diverse 
Sources material bearing upon the 
topic and by providing a summary of 
the major findings which are re- 
Ported therein, 


IMAGERY IN DREAMS 


Direct inspection of reported 
ream material has yielded fairly 
Consistent data regarding the nature 
at imagery appearing in dreams. 
tudies of imagery in dreams have 
een made by Calkins (13), Weed 
and Hallam (115), Manacéine (73), 
Tonroe (80, 81, 82), Andrews (2), 
iggam (118), Thomson (106), Bent- 
“a (7), Schriever (95), and Middle- 
on (77). In studies of the dream re- 
Ports obtained from normal indivi- 
A onal ai is general agreement that 
i al imagery is the predominant 
Ype among all the sense modalities 
mose pean in dreams. The second 
Port pei type of imagery re- 
or ed is auditory. Visual and audi- 
nel, eee togelher are the princi- 
wl elements in a large majority of all 
toate Only infrequently do tac- 
w » Motor, gustatory, and olfactory 
J re ied occur in dream reports. For 
Steere there was a debate on whether 
hog imagery ever appeared in 
aca ot but it was shown that this 
Tebon imagery did occur in case 
and ee by Titchener (107) 
airy Sd and Hallam (118). A 
ee, 7 sccm set of percen- 
“eg the frequency of appearance 
is feng types of imagery in dreams 
Thacin by Weed and Hallam (115). 
Y found that out of the 381 
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dreams reported by six subjects, 84 
per cent involved visual imagery, 67 
per cent auditory, 10 per cent dermal, 
6 per cent gustatory, and 6 per cent 
olfactory. 

The reported figures for the fre- 
quency of occurrence of sense modal- 
ities in dreams are somewhat difficult 
to compare because of different meth- 
ods of calculation. In some cases only 
the predominant imagery of each 
dream was tabulated. In other 
studies all types of imagery appearing 
in a dream were counted. Sometimes 
it was impossible to tell which of 
these two systems was used. In 
addition a few studies reported fre- 
quency figures for the various com- 
binations of imagery which appeared 
in dreams. Even though direct com- 
parisons cannot be made between 
many of the studies, the general find- 
ings, however, do appear consistent. 

Considerable variation among in- 
dividuals has been noted for the fre- 
quency of the various types of 
imagery appearing in dreams. This 
point was covered by Weed and 
Hallam (115), Monroe (82), Thomson 
(106), and later investigators. Also 
some variation has been noted in the 
frequency reports on various types of 
imagery given by the same individual 
from time to time. 

Visual imagery. Most visual 
dreams are experienced as being in 
black and white. This is an interest- 
ing deviation from the daytime 
visual experiences of most indivi- 
duals. Bentley (7) found that color 
in dreams appeared in only 20 per 
cent of the 54 dreams reported by 
five adult subjects. Among 277 col- 
lege men and women, Middleton (77) 
found that 60 per cent had experi- 
enced color in dreams. Among in- 
dividuals who do have color in their 
dreams, the frequency of such dreams 
is not high. Monroe (80) reported an 
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apparent increase in the frequency of 
colored dreams when his 14 subjects 
viewed geometric forms and simple 
objects cut from colored pieces of 
paper before going to sleep. Mor- 
phine has been reported by Jelliffe 
(55) to cause an increase in the num- 
ber of colored dreams. Finley (30) 
claimed that a pituitary hormone 
given to a patient increased the fre- 
quency of colored dreams. Lovett 
(68) found that psychiatric patients 
reported more color dreams than did 
his normal controls. Ellis (27) cites 
evidence presented by Wynaendts- 
Franklin that among 300 adults more 
women than men reported having 
dreamed in color, 

Auditory dreams. Manacéine (73), 
Calkins (13), and Bentley (7) stated 
that auditory dreams are primarily 
composed of verbal sounds and only 
infrequently were other auditory 
sounds such as bells, noises, etc. re- 
ported. Manacéine (73), however, 
stated that words, phrases, or sen- 
tences appeared in only 8.5 per cent 
of the dreams he studied. Most fre- 
quently the verbal sounds were words 
spoken by the dreamer, and only in- 
frequently by the other participants 
in the dream, Some discussion has 
been made of exclusively auditory 
dreams which are reported to occur 
among musicians. 

Gustatory. Several incidental re- 
Ports appear on the effect of various 
gustatory stimuli upon dreams. For 
example, Monroe (81) had 22 female 
Students place a clove on their 
tongues before going to sleep. In the 
Series of dreams reported by them 
there appeared an increase in the fre- 
quency of gustatory elements along 
with an increase in olfactory ele- 
ments. 

Imagery of the blind, 
mann (47) studied the q 
of the blind, and his 


In 1838 Heer- 
Team imagery 
findings were 
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confirmed and extended by later in- 
vestigators such as Jastrow oe 
Wheeler (117), Deutsch (24), ak 
Bolli (12). Jastrow's study in 18880 
200 blind males and females still re- 
mains the basic investigation of this 
subject. Findings are in agreement 
that practically all the blind o 
dream, but possibly not quite so fre- 
quently as normals do. The dean 
of the congenitally blind were a 
to be totally lacking in vn 
imagery, but they were highly fille 
with auditory and motor maer 
Dreams of the blind also include 
tactual, gustatory, organic, and ee 
sense imagery in probably a hig: Te 
frequency than found in normali. s 
a case cited by Wheeler (117) a b m 
individual reported the same type a 
synesthetic sensations in dreams ¢ 
experienced in waking life. ije 
Jastrow (54) and others also “rd 
vestigated dream imagery in i 
dividuals who became blind at ee 
ous periods after birth. They es 
ported that individuals who becari 
blind after the first five or six yor 
of life did maintain some u 
imagery in their dreams, althout 
they showed a progressive deteriore 


5 atten] DE ~" 
tion or fading as the individual ! 


came older. A few individuals sadi 
by Jastrow reported visual imag Be 
after 40 years of blindness. Ipar 
who became blind before the age al 
ve or six did not retain vist 
Imagery in their dreams. v 

Imagery of deaf and blind. J amon 
54), in collaboration with Hall, , c 
ported on the dreams of a er 
who was both blind and deaf ve 
birth. Her dreams were devoi ry: 
both visual and auditory image 
Tactual and motor imagery were ms: 
Principal elements in her ere 
The people who entered her o she 
“talked” with their fingers a h het 
was observed to be “talking” wit 
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fingers during her sleep. The authors 
State, “In short, her dreams are ac- 
curately modeled upon experiences of 
her waking life, reproducing in detail 
all peculiarities of thought and action 
which a phenomenal education im- 
Pressed upon her mind.” 

Imagery of the crippled. Jastrow 
(54) reported on a few cases of 
Imagery in the dreams of the crip- 
pled. Those who lost an arm or leg 
Sometime after birth continued to 
dream of the use of the lost member. 
For one person, such a dream con- 
tinued for over 15 years. He cites 
Heermage as reporting a case of an 
individual born with only stubs for 
egs, and in his dreams he walked 


around on his knees just as he did in 
actual life, 


SPEED oF DREAMS 


Many people have speculated on 
the speed and length of dreams, but 
as yet no conclusive evidence regard- 
ng the topic is at hand. The older 
Writers contended that dreams were 
q ceedingly fast, rarely lasting more 

an 1 or 2 seconds. Maury’s (74) 
Well-known dream report has been 
requently cited as evidence of the 
Speed of dreaming. Many case re- 
Ports and discussions of the speed of 
reams have been made since then. 
lis (27) reported the following early 
podies on the speed of dreaming: 
aer (25), Clavière (16), Tobolowska 

» Piéron (86), and Foucault 


p2). In general, they reported that 
oor in dreams was no more rapid 


a waking imagery, though the il- 
as of time is experienced by the 

pete in his recall and description. 
oe Worth (121) attempted to throw 
Speed on this topic by timing the 
clude 2Y Pnogogic reveries and con- 
repo they could be as fast as those 

rted for dream life. 

thers estimate the length of 
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dreams as much longer, ranging from 
1 to 10 minutes. Hacker (42), from 
self-observation during 450 nights, 
concluded that dreams last up to 10 
minutes. Max (75) found that action 
currents in the fingers of deaf subjects 
which were associated with dreaming 
lasted for as long as 2ł minutes. 

While hypnotic dreams have not 
been demonstrated to be the same as 
night dreams, several investigators 
believe there is enough similarity be- 
tween them to make comparisons. 
Klein (62) reported that hypnotic 
dreams lasted about 1 minute. 
Schroetter (96, 97) has hypnotized 
subjects to raise their hands at the 
beginning and at the end of induced 
hypnotic dreams. In this manner he 
found their dreams lasted from 1 
minute and 20 seconds to 4 minutes 
and 5 seconds. Using the same 
method Sweetland and Quay (105) 
found the length of induced hypnotic 
dreams averaged about 10 to 20 sec- 
onds, the range being from 1 second 
to 5 minutes. Welch (116) demon- 
strated that hypnotic dreams could 
vary according to instructions. The 
length of a hypnotic dream appar- 
ently reflects the nature of instruc- 
tions given by the hypnotist and the 
degree of suggestibility of the subject. 
While these experiments may not 
give a valid measure of the length of 
dreaming, they may provide some 
clue to the speed of imagery. 


INCIDENCE AND FREQUENCY 
or DREAMING 


During night sleep. Several in- 
vestigators have attempted to deter- 
mine the frequency of dreams during 
various parts of the sleeping period. 
Calkins (13), DeSanctis (22), Bent- 
ley (7), and Berrien (8) awakened 
their subjects at various hours during 
the night and asked them if they were 
dreaming. The results of these 
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studies reveal that more dreams are 
recalled during the hours just before 
morning waking and fewest are re- 
ported during the middle portion of 
the night’s sleep. There was no 
period during the night when dreams 
were never recalled. Berrien re- 
ported that sudden awakening of the 
sleeper resulted in the recall of a 
greater number of dreams than more 
gentle techniques, such as whispering 
to the subject. Calkins (13), Weed 
and Hallam (115), and DeSanctis 
(22) noted that the dreams that oc- 
curred nearer the morning were much 
more vivid than those occurring 
earlier in the night. 

Over a period of time. The question 
as to the percentage of individuals in 
a group who report dreaming from 
night to night has also been investi- 
gated. Kleitman, Mullin, Cooper- 
man, and Titelbaum (63) found that 
some of their subjects only rarely 
dreamed, others dreamed practically 
every night; but for the total group 
about 50 per cent dreamed each 
night. Andress (3) in his study of 49 
students for 29 consecutive nights 
found that each night about 44 per 
cent reported dreams, the persons 


dreaming differing from night to 
night. 


Age 


Frequently in the literature there 
is mention of the belief that the fre- 
quency of dreaniing varies with the 
age of the subjects. The data on this 
point are very limited, but they do 


seem to support a few generaliza- 
tions. 


Children. Since 
first few years of 
verbal reports 
there is no way 


children during the 
life cannot make 
regarding dreams, 


as yet to investigate 
the occurrence or frequency of the 


phenomena. Investigators who have 
attempted to investigate dreams of 
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children report that their studies a 
complicated by the fact that w 
young children often do not apare 
daytime fantasies from dreams, 
that they distort dream reports by 
the incorporation of daytime e 
periences. Some workers find tha 
children are reluctant to report on 
dreams, and others report exactly eo 
opposite. Investigators „have a4 
tained dream reports by direct gee 
tioning of children, from reports er 
parents, and by indirect means SU os 
as noting dream material that emers' 
in play. j 
Claims have been made for ek 
dence of dreaming in children of a 
less than one year of age. Eric 4 a 
(28) contended that he observe! ives 
pattern of behavior in an its 
month-old infant and followe i 
continuation for thirteen cag a 
which age he was then able ng a 
report of an accompanying ident 
Several investigators are con il K 
that they have obtained ependi 
dream material from children 
tween the ages of two and three. ips 
From reports now available it is = 
dicated that not all children drea 
and that there are considerable = 
dividual differences in the tregue E 
of dreaming. Blanchard UD en 
ported that 5 per cent of 230 chi T 
under 18 years of age seen at a € 4 
guidance clinic could not ae 
dreaming; another 13 per gen t 
called dreaming but were unable K 
make any report on the HARTE a 
their dreams. Jersild, Markey, 00 
Jersild (56) studied dreams of ; 
children from 5 to 12 years of =e 
found, as did Blanchard, that slig a 
Over 5 per cent of them did not o) o 
dreaming. Witty and Kopel ga im 
terviewed 3,394 boys and girls a 
kindergarten to the eighth grade f 
of these 16 per cent reported “ee 
dreaming, 63 per cent sometimes, 
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21 per cent often. Blanchard (11) 
found a statistically reliable differ- 
ence for more dreams recalled after 
age six than before, but she believed 
this difference resulted from the 
better ability of older children to re- 
call and to report dreams. Thus 
the evidence at hand so far indicates 
that probably 5 to 15 per cent of 
children cannot recall dreaming. 
Adults. Manacéine (73) and Heer- 
Wagen (48) contended from their in- 
Vestigations that young adults dream 
oi frequently than the aged. 
eerwagen found that the greatest 
Number of dreams occur between the 
ages of 20 and 25. Hamilton (45) 
reported for 100 males that erotic 
i ap increased rapidly in number 
“iter age 11 for males until about 80 
Per cent reported such experiences 
v4 i 20. For the 100 females in his 
i \dy age did not show such a rela- 
onship, Kinsey, Pomeroy, and 
oe (61) also found that approxi- 
ees 83 per cent of 5,300 adult 
i es included in their report had 
re sex dreams which ter- 
he ated in nocturnal orgasm. The 
eee of such dreams decreased 
adily in number after age 30. 


Intelligence 


io relationship of intelligence to 
on quency of dreaming has received 
a “as attention. In a study of 
iene Despert (23) found the 
fon number of dreams was re- 
tell; ed by those with the highest in- 
y iie quotient (IQ), the smallest 
chil Nose with the lowest IQ. Not all 
Bore” with high IQ’s, however, re- 
ersild a high frequency of dreams. 
ory f et al. (56) reported contradic- 
their ndings in that the children in 
ream study with IQ’s over 120 
with o less frequently than those 
Kim Q’s below 120. Blanchard (11), 

Mins (60), and Selling (99) found 
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no relationship between intelligence 
and frequency of dreaming. 

Very few data bear upon intelli- 
gence and frequency of dreaming 
among adult populations. Manacéine 
(73) collected dream reports for five 
years from 37 persons of varying in- 
telligence. He concluded that the 
number of dreams is less in persons 
with low intellectual capacity than 
for those with greater endowment. 

The whole question of intelligence 
and frequency of dreaming has not 
been adequately studied. Future in- 
vestigators of this topic should give 
more attention to: (a) the problem 
of the validity and reliability of the 
intelligence measure used, (b) selec- 
tion and description of the population 
studied, and (c) obtaining more de- 
tailed information regarding the na- 
ture of dreams such as richness and 
variety of content. It appears to the 
reviewer that the dream life of in- 
dividuals should reflect the range, 
richness, and variety of mental ac- 
tivities which are associated with the 
higher levels of intellectual capacity. 


Sex Differences 

The question of sex differences in 
dreams has long been debated, but 
little systematic evidence has been 
collected on the topic. A survey of 
the studies on dreaming revealed 
that data were often reported with- 
out any mention of the sex of the sub- 
jects. In those few studies in which 
the results were analyzed according 
to sex, it was found that women re- 
ported a higher frequency of dream- 
ing than men. This sex difference 
was cited by Chrysanthis (15) in a 
report on 1,408 students from 12 to 
18 years of age, and by Middleton 
(77) for 277 college men and women. 
However, in another study on a 
similar population Middleton (76) 
found contradictory results. Jastrow 
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(54) found that blind women dream 
more than blind men. Heerwagen 
(48) noted in his data that unmarried 
women reported a greater number of 
dreams than did married women. 

The evidence for sex differences in 
frequency of dreaming among chil- 
dren is contradictory. Foster and 
Anderson (31) found no reliable sex 
differences in their investigation of 
the number of unpleasant dreams of 
519 children. On the other hand, 
Witty and Kopel (120), in their re- 
port of 3,394 children, found that 
girls reported a slightly greater num- 
ber of dreams than did boys. Jersild 
et al. (56) found no sex differences in 
the number of pleasant or unpleasant 
dreams. 

Sex differences in the content of 
dreams have also been the subject of a 
few investigations. Cason (14) and 
Schubert and Wagner (98) reported 
that girls dream more frequently of 
home, family, and friends than boys 
do. Boys had far more fear dreams 
than girls, according to Kimmins 
(60). Gahagan (37) reported that the 
only significant differences found be- 
tween the dreams of 228 university 
men and 331 university women were: 
(a) a greater percentage of women 
had “physical examination dreams,” 
and (6) men had a greater percentage 
of dreams of being nude, Middleton 
(76) also found men dream of being 
nude more often than women do, 

Husband (52) studied the dream 
reports obtained from 25 university 
males and 25 university females 
which he obtained by personal inter- 

His results indicated that 


than 


„n More frequent! 
transferred their worries, ice and 
A 


problems into their dreams than did 
the men. Women also dreamed more 
about their “boy friends,” while men 
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did not dream so often about their 
“girl friends.” Hall (44), in an un- 
systematic report on over 10,000 
dreams, found that women dreamed 
twice as often about males as females, 
whereas men dreamed equally about 
males and females. Middleton (76) 
found that women discussed their 
dreams with others twice as often as 
did the men. Both Husband (52) and 
Middleton (76) found sex differences 
in frequency and content of erotic 
dreams. 


CONTENT OF DREAMS 


The content of dreams has been of 
primary concern to many investiga- 
tors but most of their reports ie 
descriptive in nature. Among t 
earlier studies on content of dreams 
many were concerned with specific 
types of content such as dreams ° 
falling, levitation, premonition, 
dreams of the dead, dreams gthg 
dreams, etc. Investigators simpy 
looked for and found examples Eg 
dream content that illustrated a pat 
ticular type. In their reports on Bua s 
dreams they seldom provided pe 
systematic data as to incidence OF, n n 
quency of such dreams in a pw 
population, or presented any relai 
ship evidence. In general most at 
such work is illustrative of the conte it 
that can be found in dreams, but E 
provides little data on which syste™ 
atic studies can be based. 

Practically all investigato 
phasize in one way or anoth 
congruity and continuity betw 
daily experiences and fantasies of re- 
subjects, and the content of the ed 
ported dreams. For example We 
and Hallam stated, ‘The existenc® p 
some connection between the dre 
worldand the waking world, thats: m 
suggestion of the dream world by a t 
actual experience, is traced in rin 
of the dreams” (44, p. 409). Calk 


rs em- 
er the 
een 
the 
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(13) traced 90 per cent of the content 
of 375 dreams of two adults to events 
In their waking life. She found that 
Many more of the dreams were con- 
nected to the more unimportant re- 
Cent events in their lives than to the 
Important ones. Andrews (4) simi- 
arly found that nearly 90 per cent of 
18 of her dreams were clearly sug- 
ieee by waking experiences. Mid- 
prion (76) reported that in 51 per 
ent of the dreams of 170 college stu- 
“Ne there were some elements 
Taceable to the previous day’s ex- 
Periences. 
st Among the investigators who have 
udied the content of children’s 
E a similar generalization is 
o ted. Jersild et al. stated, “The 
. gnt of dreams, is likely to reflect 
a experience, wish, fear, fancy, or 
aa are which occurs in the 
oa tte waking moments, and dreams 
ia T kely to reflect unpleasant events 
AAT child’s experience somewhat 
(56 e frequently than pleasant ones” 
DA 133), Witty and Kopel made 
VESH lar statement based on their in- 
Sügation (120, p. 205). 
as = content of children’s dreams 
vesti een classified by several in- 
Fot a ora and general agreement 1S 
i ed in the findings even though 
erent systems of classification 
sie been used. Blanchard (11) clas- 
tan the dreams of 230 children and 
a in order of frequency the fol- 
Iide content: parents, animals, fear 
and era play activities, robbers, 
Hep, eath. She found no relationship 
if divian content categories and the 
é ae uals IQ, mental age, or 
( nological age. Witty and Kopel 
sild ep reported similar findings. Jer- 
“ aae (56) classified the content of 
the f and “good” dreams. Among 
or were such content, cate- 
Ben i as vicious animals, _ ‘bad” 
ple, physical distress and injury, 
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supernatural creatures, fires, storms, 
falling, being chased, etc. ‘‘Good” 
dreams included acquiring such things 
as toys, food, money, clothes, pets, 
and other content such as travel, 
play, visits with companions, etc. 
Despert (23), in a study of the dreams 
reported by 39 children who were 
clinical patients, classified the con- 
tent of their dreams as follows: 75 
human beings, 55 animals, and 60 
inanimate objects. She found the 
better adjusted children in this group 
had more human content in their 
dreams than those who were less well 
adjusted. Kimmins (60) makes sev- 
eral comments on dream content and 
its relationship to age, health, etc. 
but gives no actual data. For ex- 
ample she states that children from 
poorer districts were found to dream 
more frequently about toys, food, 
clothes, etc. than did those from well- 
to-do districts. 

The content of nightmare dreams 
of children was studied by Cason (14). 
He reported the most frequent con- 
tents were: animals, death, murder, 
being chased, falling, accidents, and 
other unpleasant experiences. He 
found no relationship between con- 
tent and age, sex, and education. 
Wile (119) traced the content of 
dreams of 25 children who during 
their sleep yelled, cried, walked, etc., 
and found that the dreams connected 
with these disturbances were based 
upon actual experiences and not born 
of fantasy. Usually they were re- 
lated to recent events which involved 
physical injury or punishment, or 
were related to psychological trauma. 

Dreams of special groups. There 
has been a long-standing belief that 
special groups, such as criminals, 
psychopaths, prostitutes, the men- 
tally deficient, psychotics, etc., have 
characteristic patterns of content in 
their dreams. Most of the reports on 
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these various groups, even when 
based on actual case studies, are so 
inadequately reported and unsys- 
tematic that little confidence can be 
placed in them. For example, De- 
Sanctis (20, 21) has made voluminous 
reports on the dreams of several 
special groups, but his work is cer- 
tainly not objective or systematic. 
His reported findings need to be 
checked by other investigators. 

The content of the dreams of 
criminals has received some brief at- 
tention. Selling (99) obtained by in- 
terview a report on the dreams of 200 
juvenile delinquents and 100 con- 
victs. He found that 80 per cent of 
the dreams referred to home and 
activities related to it. Hanks (46) 
secured a report on one dream from 
each of 50 convicts and found that 
returning home was the most fre- 
quent content topic. 

Stability of content. Hall (43) at- 
tempted to study the stability of 
dream content. He classified the 
dreams reported in the diary of an 
adult male for a two-year period and 
then compared the dream categories 
for the first year against the second 
year. He found a high degree of con- 
sistency in the content categories and 
interpreted the finding as reflecting 
the stability of this adult’s personal- 
ity dynamics. 

Erotic dreams. Erotic or sex dreams 
have been given frequent and lengthy 
descriptive consideration in the past, 
but very little quantitative data bear 
upon the topic. In considering re- 
Ports made on sex dreams, attention 
must be given to the possible effects 
of the socially disapproved nature of 
the topic upon the validity of the in- 
dividual’s report. For example, 
Foster and Anderson (31) and Des- 
pert (23) stated that the children in 
their respective studies did not report 
any erotic or sex dreams. This is not 
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rising since they did not ask 
aaa dts dreams and depeiided 
solely upon the spontaneous ap 
of the children upon a socially a 
approved topic. The fact that er 
tain children do experience ero a 
dreams was indicated by Blenet 
(11), who found that 9 per cent o ce 
children in her group reported the 
occurrence. A systematic study © 
erotic dreams of children, however 
has not yet been made. 


camer a “aams Of 
In considering erotic dream 


sce is en- 
adults an additional problem “aly 
countered because reporters acres 


fail to distinguish between data = 
ing upon erotic dreams and net 
orgasm, Dreams which accompa. 
sexual orgasm are usually or a 
content, but may be composed dea 
tirely of other content. Also, eee 
may occur without the recall © he 
accompanying dream. Therefore no 
data for each phenomenon noT 
be considered as identical, as has rts. 
the assumption in some of the reP° tic 
Hamilton (45) explored ae 
dreams and sexual orgasm in a grol! 
of 100 males and 100 females. ed, 
data, while systematically gamei 
were presented in such a manner t ns 
comparisons and in terpretatini t 
based on them are often very ame 
to make. But his evidence nanai 
that before age 20 about 75 per hich 
of the men had erotic dreams 
accompanied orgasm, while on Yh 
per cent of the women reported z 0 
experiences before age 20. Abou ms 
per cent of the men reported a 
associated with orgasm during @ the 
time, while only 33 per cent of Ip 
females made a similar report- eri- 
most cases women who did eN 50 
ence erotic dreams and orgasm di 
only after first sexual intercours® ge 
Middleton (76) stated that colles? 
men in his study reported ee ie 
many erotic dreams as did 


> 
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women. Selling (99) found that 
among 200 juvenile delinquents 33 
per cent reported erotic dreams, and 
among 100 adult convicts 85 per cent 
made a similar report. Usually erotic 
dreams were accompanied by noc- 
turnal emissions in the adult group. 
Franklin, Schiele, Brozek, and Keys 
(33) and also Miles (78) noted a re- 
duction or disappearance of sex 
dreams among subjects undergoing 
experimental semistarvation and re- 

habilitation, 
Husband (52), in a very carefully 
Conducted study, obtained data by 
Faas of personal interview on the 
a a of 25 college males and 25 
9 lege females. He included several 
Peer about erotic dreams. He 
pee that all the males had experi- 
the | at least one erotic dream within 
fei year, and all but two of the 
5 ales made a similar report. About 
gt eon of the subjects reported 
orc. which involved some 
Sex dr type of sexual activity. The 
bom cams of the females were more 
a f) ently about a relationship with 
males friend, while those of the 
diam were more often about casual 
aug The females reported 
affair sex dreams when their love 
re were at a height, but for males 
ale a no such relationship. Fe- 
their, bs more sex dreams when 
pia at friend or spouse was ab- 
Males put this was not true for the 
relatio Dreaming of “unnatural” sex 
ië aS ipe was reported by 14 of 
Saal emales and 18 of the 25 males. 
with. contacts in dreams were made 
iru children, homosexual 
stud ers, mother, sister, etc. This 
ta ina shows how much socially 
by a information can be obtained 
confid, of the personal interview when 
ence in the report and the re- 


Se: 
areh, has been established by the 
Vestigator. 


EXTERNAL STIMULATION 
AND DREAMS 

From ancient times individuals 
have reported the influence of ac- 
cidentally or intentionally introduced 
stimuli upon the course of dreams of 
the sleeper. Most individuals can re- 
call how some light, sound, odor, or 
presssure, etc. has influenced the 
nature of his dreams. The literature 
of the past centuries is replete with 
many interesting cases of the effects 
of external stimulation upon the 
course of dreaming. Frequently cited 
examples include dreams of freezing 
when blankets fall off during the 
night, dreams of fire when lightning 
falls upon the eyelids, dreams with 
olfactory components when the 
sleeper is in a smoke-filled room, etc. 

In the last century several at- 
tempts were made to determine the 
effect of experimentally introduced 
stimuli upon the course of dreams. 
Historically this was the first type of 
experimental work done on dreams. 
Apparently the first experiments of 
this nature were conducted by Maury 
(74) in 1861. During sleep he had an 
assistant tickle his face, pinch his 
neck, open perfume bottles near his 
nose, drop water on his forehead, etc. 
When awakened, he recorded ithe ina- 
ture of his dreams. He found in many 
cases that his dreams showed the in- 
fluence of the introduced stimulus. 
Several investigators since then have 
performed similar experiments and 
have obtained like results. Early ex- 
perimenters who have been cited as 
studying the effect of external stimuli 
upon the course of dreams include 
Hildebrant (49), Ladd (64), Weed 
and Hallam (115), Claviére (16), 
Vaschide (110), DeSanctis (22), Vold 
(111, 112), Straeke (104), Stepanow 
(103), Poetzl (88), and Cubberly 
(17). A few examples from these 
studies will suffice to show their gen- 


442 GLENN V. RAMSEY 


eral nature. Vold (112) conducted a 
series of experiments involving im- 
mobilization of extremities by means 
of bandages, gloves, etc., and also a 
series in which he moved the limbs 
and body position of the sleeper. He 
found that such techniques did have 
an influence upon the reported dream 
pattern. Stepanow (103) transmitted 
a variety of musical stimuli through 
a speaking tube which was connected 
with the sleeper’s room. He made a 
report on the influence of the music 
on the nature of dreams. Cubberly 
(17) pasted small gummed labels, 
called “tensors,” on various parts of 
the body after the subject had gone 
to sleep. He found that in approxi- 
mately 95 per cent of the experi- 
ments the “tensor” stimulus had an 
effect upon the course of the dreams. 
Usually the stimulus became the core 
of the dream content, All these 
studies showed that external stimuli, 
if sufficiently intense, did have a 
definite influence upon the course of 
dreams during normal sleep. 

A more controlled experiment was 
performed by Max (75), who studied 
action currents in the peripheral 
musculature during sleep of deaf- 
mutes. He reported that the onset of 
dreams could be detected in most in- 
stances by the appearance of 1 
action-current responses in the arm 
and finger muscles. When awakened 
when such responses were evident, in 
practically all instances the subjects 
stated that they had been dreaming. 
The same subjects, when awakened 
at other times, usually reported they 
were not dreaming. He also induced 
dreams experimentally by external 
stimuli and noted accompanying 
action currents. The maximum 
action-current response connected 
with a dream lasted for 24 


I l z Minutes, 
Normal subjects studied in the same 


way did not produce action currents 


arge 


during dreaming similar to those 
found for the deaf-mutes. 

A study of the influence of external 
stimuli upon ‘hypnotic dreams was 
carried out by Klein (62). He used 
ten different stimuli such as perfume, 
asafetida, sounds from a tuning fork, 
etc. to induce hypnotic dreams in a 
series of experiments with eight adult 
subjects. He found that hypnotic 
dreams could be induced by the 
various stimuli used, and that the 
content of the dream reflected the 
type of stimulus employed. The sub- 
jects were able to recall faithfully the 
hypnotic dreams, and they con- 
sidered them as indistinguishable 
from night dreams. “Falling dreams 
were induced by lowering or raising 
the body, or parts of it, when the 
hypnotized subject was at rest 1n @ 
bed. 


PERSONALITY AND DREAMS 


Since ancient times there ine 
existed the belief that dreams provide 
a basis for understanding and 1- 
terpreting personality, Freud (34) 
Presented the first major treatment 0 
this topic and supported his theoriz” 
ing with case materials. Today many 
psychiatric and psychological prac- 
titioners claim that dreams provide 
useful data for reaching a patter 
understanding of personality dY 
namics and problems of patients. f 
should be pointed out that most a 
their observations and opinions abou 
dreams and personality relationships 
have not been subjected to systematic 
and quantitative investigation. How 
ever, many hypotheses have emerge 
from their observations; some 0 
them have been subjected to veri 3 
able procedures and in some cas® 
have yielded valuable data. jg 

In survey, the studies on drean 
and personality were usually found 3 
be rather segmental investigatio” 
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and not too closely related to one 
another. Therefore comparison be- 
tween findings from different studies 
cannot be easily made. 


Emotions and Dreams 


The emotional tone of dreams has 
been a subject of much discussion 
and a few investigations. Appar- 
ently dreams do have a very close 
relationship to the emotional life of 
the dreamer. Weed and Hallam (115) 
found that 92 per cent of the 381 
dreams of six subjects were con- 
Sidered by these subjects as having a 
definite emotional tone. Other in- 
Vestigators have secured reports 
which testify to the emotional nature 
of most dreams, and in addition they 
have attempted to analyze this ele- 
Ment of dream phenomena. For ex- 
ample, several investigators have 
inquired regarding the pleasant-un- 
pleasant tone of dreams. 

Pleasant-unpleasant tone. Appar- 
ently individuals seldom have diffi- 
culty in classifying the affective tone 
of dreams as either pleasant or un- 
Pleasant. Practically all investiga- 
tors of this aspect of dreaming found 
that unpleasant dreams outnumbered 
Pleasant ones. The following studies 
of this topic are representative: 
Calkins (13) found 75 per cent of 375 
dreams of two adults were classified 
as unpleasant; Weed and Hallam 
(115) stated that 57 per cent of 381 
dreams of six subjects were con- 
sidered as unpleasant; and Bentley 

) reported that 70 per cent of 54 

reams of five adults were unpleasant. 

Ovett (68) found that unpleasant 

reams were more frequent than 
Pleasant ones in both a psychiatric 
8toup and in a normal control group. 
N arge individual differences have 

en noted in the reports onthe 
requency of 


pleasant-unpleasant 
reams. 


Some individuals report 
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that practically all their dreams are 
pleasant; others find most of theirs 
unpleasant. Apparently no sex differ- 
ences occur in the frequency of pleas- 
ant-unpleasant dreams according to 
the data collected by Gahagan (37) 
on 559 university students. 
Children’s dreams were also found 
to be more frequently unpleasant 
than pleasant in the reports made by 
Jersild et al. (56), Foster and Ander- 
son (31), Witty and Kopel (120), and 
Despert (23). The content of un- 
pleasant dreams appeared to corre- 
spond more closely to the children’s 
waking fears than to their actual 
daily experiences. Unpleasant dreams 
were found to have a greater tend- 
ency to recur than did other dreams. 
Jersild (56) and Witty and Kopel 
(120) did not find much change in the 
frequency of unpleasant dreams with 
increasing age. On the other hand, 
Foster and Anderson (31) found their 
frequency to decrease with age. 
These authors also reported that un- 
pleasant dreams appear to increase 
during periods of illness, overexcite- 
ment, fatigue, emotional upsets, and 
physiological disturbances. Despert 
(23) failed to discover any relation- 
ship between health and the fre- 
quency of unpleasant dreams. Foster 
and Anderson (31) noted that chil- 
dren who slept alone had fewer un- 
pleasant dreams, and in addition that 
the number of siblings in the family 
was not related to the frequency of 
unpleasant dreams. Jersild et al. (56) 
found that children with IQ’s of over 
120 reported more unpleasant dreams 
than those with lower IQ’s. 
Emotional perseveration. The con- 
tinuation of the emotional tone of 
dreams into waking hours has been 
considered by a few investigators. 
Jersild et al. (56) stated that almost 
one-half of the children in their study 
were so disturbed by unpleasant 
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dreams that they expressed a wish 
that they would never dream again. 
Pintner and Lev (87) found that two- 
thirds of the 270 boys and 270 girls 
in their study had daytime worries 
about unpleasant night dreams. Mid- 
dleton (76) reported that 45 per cent 
of the 270 adults stated that un- 
pleasant dreams produced prolonged 
moods in subsequent waking periods. 
Bagby (5) studied the effect of 
emotional experiences during waking 
hours upon dreaming. He examined 
a few dreams reported by an engaged 
couple while under “sexual stress,” 
and concluded that the emotional 
stress in the waking life of these two 
was reflected in their dreams. 
Emotional stability. An old and 
rather popular belief is that individ- 
uals who are emotionally unstable 
dream more frequently than those 
who have a more stable emotional 
life. Berrien (8) attempted to study 
this hypothesis in his 1930 investiga- 
tion. He administered the Colgate 
Mental Hygiene Test to four sub- 
jects to obtain emotional stability- 
unstability ratings. He found in this 
small group that the emotionally un- 
stable reported more dreams, 
1933 he conducted a simil 
(9) in which he administ 
Thurstone Personality Test 


In 
ar study 
ered the 
and the 
Scale to 
thereby 
y rating 
An analysis of these 
and reported dream fre- 


stable had 
dreams, 
The frequency of dr 
children classified as anxious and non 
anxious was reported by Despert 
(23). From her study of 190 dreams 
obtained from 39 children ranging in 
age from two to five who were clinic 


eaming among 


patients, she concluded that all chil- 
dren who had frequent dreams were 
among the more anxious children. 
Not all anxious children, however, 
reported a high frequency of dreams. 


Psychiatric Groups and Dreams 


Countless contentions have been 
made that the dream life of various 
psychiatric groups has characteristic 
patterns. Among the many eee 
notions regarding the dream life E 
particular groups can be found such 
beliefs as: psychopaths never dream, 
hysterics have more erotic dreams, 
prostitutes and criminals seldom 
dream, psychotics experience more 
color in dreams, etc. It is quite POS 
sible that certain psychiatric groups: 
because of the nature of their ae 
order, might have certain unique 
characteristics to their dream life. 
At present, however, there is very ie 
tle verifiable data supporting the con 
tentions. Fragmentary evidence has 
been published regarding the ce 
of the feebleminded (114), delinquent 
(20), epileptic (30), and other popri 
lations. The findings, however, 4" 
not very convincing. f 

Lovett (68) studied the dreams ° 
293 psychiatric patients and a 
normals for similarities and differ- 
ences. He found no significant differ” 
ences in the sexual content of a 
as reported by the two groups. A 
members of the psychiatric group 
were found to have more human co” 
tent in their dreams, more inciden™ 
of fear and anxiety, and greate 
difficulty in separating fantasy fro! 
dream material than did members a 
the normal group. A study of drea™ 
of 12 schizophrenics was made ms 
Kant (57). He examined 200 drea ee 
reported by the patients and bie 
cluded that schizophrenic patie? 
did not dream less than normals, a 
that no dreams appeared which W° 
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Peculiar to the schizophrenic dis- 
order. The psychiatric group did at- 
tribute more significance to their 
dreams than did the normal group. 
The more recent reports of Trapp 
(109) and Noble (85) in this area are 
Consistent with those previously cited. 
Alexander and Wilson (1) made an 
attempt to relate categories of dream 
Content with the medical diagnosis of 
Psychosomatic patients. The dreams 
of 18 patients were classified into 
Such categories as “inhibited recep- 
tive,” “satisfied receptive,” etc. A 
Study was then made of the frequency 
of each dream category reported by 
Patients with peptic ulcer, chronic 
diarrhea, constipation, etc. In gen- 
eral, findings were in agreement with 
Current psychoanalytic theories of 
Psychosomatic disorders. 


Traumatic Experiences and Dreams 


Many cases are cited in the litera- 
ture to show the effect of traumatic 
€xperiences upon dreaming. Case 
Teports given by Anderson (2), Bagby 

5), and Gahagan (37) are illustra- 
tive. The traumatic experiences of 
War and their relationship to dream 
ife are discussed by Grinker and 
Spiegel (40), Kardiner (58), and 
Several others. 

Group studies of traumatic ex- 
Periences and possible relationships 
© dreaming are very few. Wile 
(119) selected a group of children 
who were experiencing violent dreams 
and then searched for traumatic ex- 
Periences in daily life which might 
explain the disturbing dream life. In 

1s study he selected 13 girls and 12 
an who cried, yelled, and fought 
uring their sleep. He found that the 
Violent dreams of these children ap- 
eaea to be related to their actual 

Periences. In about 20 per cent of 
ae cases the dreams were related to 

tysical injury or punishment, while 
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80 per cent were centered around 
traumatic psychological experiences. 


Visual Perception and Dreams 


A few attempts have been made to 
study the effect of the presentation 
of types of visual stimuli during wak- 
ing periods upon subsequent dream 
material. Malamud and Linder (72) 
cite such an experiment conducted by 
Poetzl (88) in 1918. He had pictures 
presented tachistoscopically for 0.1 
second to normal subjects and then 
asked them to report what they saw. 
Then they were told to make a record 
of any dream they had about the pic- 
tures. The subjects brought out 
more details of the pictures in the 
dream reports than were mentioned 
after viewing the pictures. He ex- 
plained the difference in immediate 
recall and in dreams as a function of 
personality dynamics. 

Vold (111) gazed at small plastic 
objects or figures before going to 
sleep and then studied his dreams in 
order to detect what influence they 
had upon their course and content 
He reported that very seldom did the 
form, size, or color of the object re- 
main unchanged, but that the object 
often appeared in some alternative or 
distorted manner. 

Malamud and Linder (72) com- 
pared the recall of visual materials 
immediately after presentation with 
the dream reports of the same stimu- 
lus. They presented a series of pic- 
tures, one at a time, for 30 seconds to 
27 male and 20 female psychiatric 
patients. After each presentation of 
a picture a five-minute period of con- 
versation intervened. The subject 
was then asked for a complete de- 
scription of the picture. The patient 
was then told to dream of the picture 
and, if he did, to write a report of it. 
The investigators found that some 
content which did not appear in the 
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immediate recall after presentation 
did appear in subsequent dream re- 
ports. They contended that the de- 
tails recalled or omitted were related 
to the individual’s early personality 
development and the current psy- 
chiatric disorder. 

Sarason (92) compared the The- 
matic Apperception Test stories ob- 
tained from 25 mentally defective 
females with dreams reported by 
each individual. He reported that a 
similarity was found between the two 
sets of data. He pointed out that not 
in every case were all the major 
themas in the thematic materials 
found also in the dreams, but that in 
no case were data from the two sources 
at complete variance. Griffiths (39) 
found a striking similarity between 
usual dream images of subjects and 
responses obtained from inkblot reac- 
tions. 


EGO INVOLVEMENT AND Dreams 


Sweetland and Quay (105) in- 
vestigated the influence of “concep- 
tual” stimuli upon the nature of 
hypnotic dreams. They prepared a 
list of 40 ego-involving and 10 neu- 
tral statements. These were pre- 
sented, one at a time, to hypnotized 
subjects with the instructions “to 
dream” to each one. For 16 college 
subjects they found that reaction 
time and duration of dreams had no 
relationship to the ego-involving 
stimuli. The data did show, however, 
that each subject had his own char- 
acteristic speed and duration of 
dreams. Recall of dream material 
was found to be a function of re- 


cency, and to be independent of the 
nature of the stimulus. 


Symbolization, Freudian 
(34) gives considerable atten 
the symbolization 
dreams and the 
such materials. A 


theory 
tion to 
which occurs in 
interpretation of 
few investigations 
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of symbolization in hypnotic dreams 
have been conducted, and the results 
may throw some light on symboliza- 
tion which occurs in night dreams. 
Schroetter (96), as early as 1911, 
studied the effect of direct and in- 
direct representation of suggestions 
upon the nature of hypnotic drear 
He prepared a series of statemen, 
which suggested wish fulfiiier 
clang associations, abnormally sma 
dimensions of dream figures, So 
various types of sexual acey i 
These statements were read one @ at 
time to each hypnotized sua 
After each presentation the sub] it. 
was instructed “to dream” a 
A report is given of the dream ™ te; 
rial obtained from such experimen" 
The investigator points out the ie 
bolic representations in the uA 
productions. Negative results yo 
probably encountered but a cae 
not reported. Roffenstein (90) Son 
ducted a very similar investiga du- 
He instructed a 28-year-old, une ily 
cated female to dream syaibo nio 
while under hypnosis of fel = 
homosexual intercourse, rape, The 
intercourse with her father. ted. 
dream material obtained is repo” iE 
The investigator points out A 
bolization in the dream content” 
discusses its symbolic significance T 
Symbolization or alteration of § a 
ulus material in hypnotic dream g > 
its relationship to emotional a i 
ment of the dreamer were ree ney 
by Sweetland and Quay (105). eh 
Presented 16 college students bar 
series of ego-involving statemen The 
topics for hypnotic dreams. 
resulting dreams were classifie 
symbolic and nonsymbolic ae 
The best adjusted subjects ^ stô! 
dicated by two psychological jic 
had the greatest number of sY™ pi 


nd 


d int? 
orie® 
in 


‘ons 
dreams. Only a slight ce 
appeared between intelligence 


r à 
iai 

t 
amd 

a 
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frequency of symbolization. 
Nachmansohn (84) attempted to 
Study dream symbolization, dream 
censorship, and dreams as a protec- 
tor of sleep by use of the posthyp- 
notic suggestion “to dream” during 
regular night sleep. He prepared a 
Series of statements which served as 
stimuli for induced hypnotic dreams. 
After reading a statement to the hyp- 
notized subject he instructed him “to 
ream” in a symbolic manner to the 
stimulus. Censorship in dreams was 
Similarly investigated. Also he at- 
tempted to show how dreams act as a 
Protector of sleep by a demonstration 
using the posthypnotic suggestion 
‘to dream” during night sleep. H 
2 p. He 
reports on a subject who had been 
awakening each night from a recur- 
rent headache. He gave the subject a 
Posthypnotic suggestion ‘‘to dream” 
at night of the headache. He claimed 
that as long as the posthypnotic sug- 
8estion was used, the patient did not 
awaken at night. 
3 Farber and Fisher (29) studied 
gpp bolization occurring in hypnoti- 
on iy induced dreams by using both 
on and nonsexual suggestions for 
‘am stimuli. They pointed out the 
= range that occurred in the na- 
ure of the symbolization. They 
argued against a too narrow inter- 
Pretation of the process. 


PHYSIOLOGY AND DREAMS 


Physiological studies bearing on 
eo can be separated for dis- 

Ssion purposes into two groups. In 
a ies group are placed those in- 
i gations which report data bear- 
& upon some physiological activi- 
i that occurs while dreaming is 
a Considered under this 
ae are such phenomena as 
eg potentials, action currents, gal- 
ee Ic skin responses, blood pres- 

€, etc. The second group includes 
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studies which report that certain 
physiological conditions have an in- 
fluence upon the nature and content 
of dreams. 


Physiological Activity during Dream- 
ing 

One major problem encountered 
in physiological studies is establishing 
the fact that the sleeper is or is not 
dreaming. Investigators have had to 
rely upon awakening subjects at 
times when selected physiological 
data appeared and asking the subject 
if he was dreaming. Using this 
method a few studies have been 
made which provide some data bear- 
ing upon physiological activity dur- 
ing dreaming. 

Brain potentials. Loomis, Harvey, 
and Hobart (65, 66, 67) and Davis, 
Davis, Loomis, Harvey and Hobart 
(19) obtained records of brain poten- 
tials during sleep. These were ana- 
lyzed according to reports of the sub- 
ject as to whether or not dreaming 
had occurred prior to awakening. 
Loomis et al. reported: “We are now 
inclined to believe dreams are not 
likely to occur with any unusual pat- 
tern of electrical potentials but with 
a state of sleep” (66, p. 142). Davis 
et al. make a similar report: “We have 
no evidence relating dreams to specific 
changes in the record” (19, p. 33). 
They reported that dreaming does 
occur in both the B state of electro- 
encephalogram (EEG) recordings 
(low voltage, and alpha rhythm is 
lost) and C state (spindles: short 
groups of 14-per-second waves ap- 
pear and also random ‘“‘delta” waves 
0.2 second or more in length). Con- 
cerning the C and D states they have 
no report. 

Blake and Gerard (10) found the 
presence of delta waves to be related 
either to dreamless sleep or to the 
inability to recall having dreamed. 
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For one subject it was found in nine- 
tenths of the trials that if alpha waves 
were missing for nine seconds and no 
delta waves were present, the subject 
could remember a dream when 
awakened. Sirna (100) made EEG 
recordings of hypnotically induced 
dreams and found that the physio- 
logical changes during hypnotic 
dreams show no positive correlations 
with physiological changes to be 
seen in the normal sleeping dream. 
Muscular action currents. As in- 
dicated previously, Max (75) found 
an interesting relationship between 
action-current records taken from 
the peripheral musculature of sleep- 
ing deaf subjects and the reports, 
gathered on awaking, of the presence 
or absence of dreams. The onset of 
dreams could be detected in most in- 
stances by the appearance of large 
action-current responses in the arm 
and finger muscles. Such currents 
were usually unaccompanied by overt 
muscular 


movements. Also, the 
author investigated hypnotic dreams 
which were induced by sensory 


stimulation. The same type of ac- 
companying action currents were 
noted as appeared during night 
dreams. The investigation was re- 
peated using normal subjects, but 
negative results were obtained, 
Galvanic skin responses. No studies 
of galvanic skin responses during 
night dreaming were found. Ikin, 
Pear, and Thouless (53) investigated 
galvanic responses made by waking 
d to free-associate 


. The data showed that 
memories of emotional dream mate- 
rials did cause Noticeable GSR’s, 


curred over 15 years before produced 
a definite response. 


Circulatory activity, 


MacWilli 
(71) studied blood pressu siete 


re and heart 
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action in sleep and dreaming. He 
found that the systolic blood pres- 
sure could rise during a dream from 
130to over 200mm. He further stated 
that while the most striking cardio- 
vascular effects are found in dreams 
with strong emotional content, vivid 
dreams of active movement (such 
as cycling) may be associated with 
a pronounced rise in blood pressure. 
Respiratory activity. Rowland ey 
obtained pneumographic Eco} s 
while subjects under hypnosis were 
instructed to dream of a series © 
emotional rated words. Each. on 
had previously been rated by juog : 
as to the degree of emotional va “a 
it usually carried. The pneum A 
graphic records showed that the |" 
crease in irregularity of breath ie 
was roughly proportional to 
scaled value of each word. AN 
Gastric contractions. The acne 
ship between hunger contractions, 
the stomach and reports on dreaming 
have shown a positive correlation f 
the reports made by Wada (113) ane 
Scantlebury, Frick, and patterin 
(93, 94). The stomach movements ! 
these studies were studied by use - 
a gastric balloon. At certain ser : 
during hunger contractions oe 
quiescence, subjects were ee, 
and asked if they were ee 
The evidence showed that ine 
Cur only in the period of ac ms 
hunger contractions, No oo 
were found during the Ga ae 
period. Scantlebury et al. (94) eae 
investigated the effects of wee 
cally induced dreams and found a 
when food was a part of the ae 
content it had an inhibitory ied 
upon stomach movements. 
(70) provided evidence to sho 
dreaming occurred at the end ent 
series of twitches in peripheral ™ ied 
bers of the body which accompa” 
the evacuation of the stomach. 
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Physiological Conditions Influencing 
Dreaming : 


Several writers contend that cer- 
tain physiological tensions, disequi- 
libria, or dysfunctioning influence the 
Nature and content of dreams. 

laims are made that such conditions 
as hunger, thirst, fatigue, sexual de- 
Privation, bladder and bowel disten- 
tion, respiratory and circulatory ir- 
regularities, organic diseases, etc. 
Produce alterations or special charac- 
teristics in dream patterns. Other 
factors falling into this topic are the 
effects of drugs, hormones, narcotics, 
ete, upon dreaming. ‘The amount 
of evidence supporting many of 
these beliefs is meager or totally lack- 
ing, 

Hunger and dreams. The belief 
that hunger or periods of starvation 
crease the frequency and content of 
at pertaining to food and eating 

requently met, There issome sup- 
Port for the belief from a few studies. 
€veral anthropologists have reported 
se ee of tribes who are ex- 
pars frequently to hunger have at 
A times an unusually large num- 
er of dreams about food gathering, 
Of eration, and eating. An example 

such a report is made by Holmberg 
51) in his study of the Siriono In- 
lans. 

Benedict, Miles, Roth, and Smith 
a ma Sorokin (102) investigated 
fe Teams of hungry persons and 
aa ited that they are primarily 
entered around food and eating. 

Owever, in both of these studies the 
Methods of investigating frequency of 
reaming were so questionable that 
ttle confidence can be placed in 
eI reports, 

Ontradictory reports on the in- 
Rr: of hunger and starvation 
Pon dream patterns are found in the 

niversity of Minnesota starvation 


li 
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experiment carried out by Keys, 
Brožek, Henschel, and Mickelson 
(59). In this more carefully con- 
ducted study a report was obtained 
periodically from 36 men who were 
undergoing a starvation experiment. 
This study extended over a period of 
20 weeks. The investigators found 
that dreams of food were rare, and 
no marked tendency was noted for 
them to increase during the period of 
starvation or during the period of 
rehabilitation which followed. 

As reported earlier, Miles (78) and 
Franklin et al. (33) reported that sex 
dreams were greatly attenuated or 
entirely eliminated when subjects 
were undergoing reduction in normal 
diet or under semistarvation experi- 
ments. 

Anoxia. Lovett (68) cites a study 
by Monge (79), who reported an in- 
crease of disturbing dreams when 
dwellers of high altitudes suffer from 
chronic mountain sickness. McFar- 
land (69) reported on dreaming 
among members of an expedition 
going from sea level to high altitudes 
in the Andes. The generalizations 
made from their reports were that 
while ascending, dreams increased in 
frequency, were unusually fantastic 
and illusory, and a shift in content 
was noted from sex and home to 
worries about health. But at eleva- 
tions of over 17,000 feet dreams 
practically never occurred, even with 
nocturnal emissions. The conclu- 
sions drawn were that the general 
physiological state appeared to be 
equally as important as inner con- 
flicts or motives in determining the 
nature of dreams. Lovett (68) found 
no significant relationships when he 
correlated the arterial oxygen satura- 
tion expressed in “reduction-time” 
seconds and the frequency of night- 
mares, color in dreams, and recall of 
dreams. 
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Hormones. Finley (30) reported a 
case in which endocrine therapy had 
a marked influence on dreaming. 
When the subject was being given one 
grain of the extract of whole pituitary 
gland daily, there was a large in- 
crease in the frequency of her dreams. 
In addition the dreams were much 
more vivid, pleasant, full of action, 
and included many colored ones, 
Increase in ability to recall dreams 
under these conditions was also 
noted. When the patient was 
changed to suprarenal gland therapy 
fewer dreams were reported, and 
most of them were unpleasant. There 
was no color in the dreams and recall 
was difficult. Under this hormone 
she would awaken at night from start- 
ling dreams and would exhibit con- 
siderable emotional disturbance, At 
the termination of therapy she re- 
turned to her normal dream pattern. 
The patient reported an increase in 
the number of pleasant dreams 
around her menstrual period. Daniels 
(19) studied the occurrence of erotic 


menstrual {month ‘and found that, 
while such dreams appeared through- 


out the mont , they showed a con- 
centration aroun 


of ovulation, 


Hoff and 
dreams of 


Enuresis. Investi 
5 gators (83) who 
have studied the dreams of oe 


children have reported that these 
children often experience vivid and 
Tealistic “toilet dreams” just before 
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or during the act of urination. These 
reporters have failed, however, to 
show any difference in such dreams 
of enuretics and normal children. 
Many children and adults also ex- 
perience “toilet dreams,” but do 
awaken before urination. ; 
Narcotics and drugs. Many writers 
have discussed the production of 
hallucinatory imagery by use of 
drugs, anesthetics, narcotics, and 
other pharmaceutical agents. Most 
of this material, however, makes 1 
mention of their influence upon night 
dreams. One study by Jelliffe (55) i 
ported the increase of color in nigh 
dreams when the subjects were ee 
the influence of morphine. Anothe 
author mentioned that drug oat 
when undergoing withdrawal. bie 
ment, dream frequently of eo 
narcotics. The question of the in i 
ence of drugs and narcotics pe 
night dreaming, however, has n 
been systematically investigated. 


EVALUATION OF RESEARCH 


There are only a few research 
articles on dreaming which fen 
been so designed and reported thé 
they can be repeated and publishet 
findings thereby checked. Futa 
studies on this topic need to gi le 
greater consideration to the simp 
research criterion of repeatability is 
Systematic knowledge of dreaming a 
to be extended. In the past mos en 
the studies on dreaming have Þe 
limited to case reports and spec 
tions. While these have some bre 
in themselves, they should tei 


ula- 
Jue 


r ve 
eventually to more quantitat, 
types of investigations. This £' st 


however, has not been served by ™° 

of the past studies. in 
A very noticeable weakness the 

many of the past investigations Often 

quality of scientific reporting. 

only findings or generalizations 
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reported even though they are based 
on a respectable body of data. Unless 
essential basic data are presented, 
future research workers will be un- 
able to verify and extend past re- 
Sults. Presenting basic data also makes 
it possible for future researchers 
to separate actual findings from in- 
terpretations. Too frequently a re- 
Viewer of the studies on dreaming 
Simply cannot tell whether state- 
ments made by an investigator are 
based on fact or are a product of his 
Speculations. 

Investigations of dreaming are 
Particularly weak when it comes to 
describing the nature of the popula- 
tion on which they are based. M any 
'Nvestigators mention only the num- 
ber of subjects involved in a study 
and seldom add any information 
about sex, age, level of intelligence, 
health, economic status, education, 
etc, Yet the literature is full of specu- 
ations as to the influence of such 
Variables upon the nature and con- 
tent of dreams. Many of the studies 
have been based upon a very limited 
or select group of subjects. Findings 
reported from such studies should be 
Considered as tentative or explora- 
tory. Too often they are treated as 
efinitive or used as the basis for 
8eneralizations which are not justi- 
fied, 

Another weakness is noted in the 
ailure to employ control groups when 
Comparative statements are made 
about one or more selected groups. 
n the literature claims are frequently 
Made that particular groups such as 
he feebleminded, prostitutes, crimi- 
nals, psychotics, the aged, etc. have 
Characteristic dreams. Seldom do 
Such studies provide any compara- 
tive data from a control group. 

€refore claimed characteristics of 


8roups are not adequately estab- 
lished, 
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More precise definitions are needed 
in selecting and classifying various 
aspects or characteristics of dreams. 
Some of the contradictory findings 
appear to be artifacts of the classifica- 
tory treatment of data rather than 
actual characteristics of dreams. For 
example, contradictory evidence was 
found regarding “recurrent dreams.” 
Yet in the studies no definition of the 
category was given. Other concepts 
needing definitions so that results 
can be checked would include such 
terms as symbolization, censorship, 
projection, categories for classifying 
dreams, etc. 

A survey of past studies on dream- 
ing probably gives one of the best 
examples in the field of psychology 
for the need of statistical controls 
and treatment of data. Many of the 
past workers failed to use the statis- 
tical procedures and checks available 
to them. Present day investigators 
of dreaming have many more and 
better statistical tools to apply to 
research on this topic. Statistical 
tests of validity, reliability, signifi- 
cance of differences, population sam- 
pling, etc. must be employed when 
applicable or the research involved 
is subject to sharp criticism. 

A large portion of the data on 
dreaming is based on_ individual 
interviewing. Such a procedure has 
inherent and potential weaknesses, 
but like any method there are de- 
grees of control which can be exer- 
cised over many of these factors. The 
researcher should be aware of possible 
distortion or bias that might appear 
in data collected by personal inter- 
view. At the same time it should be 
recognized that the interview method 
has contributed much valuable data 
and insight into the phenomenon of 
dreaming. 

The subject of dreaming is con- 
sidered relevant to the dynamics of 
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behavior by many practicing psy- 
chiatrists and psychologists. Even 
academic psychologists who are inter- 
ested in thought and imagery proc- 
esses find that dreaming is a phe- 
nomenon of importance to them. 
The psychologist with his research 
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orientation and research abilities 
could undoubtedly help advance the 
knowledge of dreaming from the 
present speculative and descriptive 
stage and give it a more exper! 
mental and quantitative basis. 
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ASSESSING SIMILARITY BETWEEN PROFILES? 
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AND 


A great many current investiga- 
tions, particularly in clinical and 
social psychology, deal with similar- 
ity between profiles of test scores. 
Such studies vary widely with regard 
to the problems posed and the specific 
variables used, but they have in com- 
mon an attempt to deal with several 
scores or traits simultaneously. Some 
investigators attempt to identify 
“types” of people who have similar 
configurations of scores. Much of 
so-called inverse factor analysis has 
this aim. Other studies attempt tb 
differentiate clinical or occupational 
groups by means of patterns of test 
scores (e.g., 1, 28). In another type 
of problem, two or more profiles for 
the same person are compared. The 
person is assessed more than once on 
the same set of variables, and the 
consistency of the profiles is meas- 
ured. This is one method used to 
study the validity of clinical proce- 
dures (5, 24). Profile comparison also 
permits exploration of new variables 
such as self-consistency over time 
(31) and assumed similarity in per- 
ception of others (17). 

At present many techniques are 
available to the investigator who is 
concerned with assessing the degree 
of profile similarity. The method 
most widely known among psychol- 
ogists is that of correlating one profile 
with another, generally termed a 
correlation. Burt (3) and Stephenson 
(32) have been chiefly responsible 
for developing this approach 2 Special 
indices have also been proposed, such 
as the coefficients of pattern similar- 
ity of Cattell and those of du Mas 
A distance measure has been de. 
scribed recently by Osgood and Suci 
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? 3 
(26) and by the present writers (11). 

A very valuable summary of —_ 
tical literature bearing on the use a 
profiles or patterns to classify inei- 
viduals into relatively homogeneous 
groups has been prepared by Hotes 
(22). Other recent reviews Se 
deal in part with this problem a 
Gaier and Lee's (20) and Tyler 
35); 
$ Ma various available methods 4 
measuring profile similarity a 
somewhat different results. ProP 2 
choice of a measure for a pag 
investigation requires knowledge ba 
the assumptions, limitations, ĉ a 
information utilized in the sv 
methods of measuring profile Pa 
larity. It appears that the me 
most oflen used have serions limita 
tions. Much superior methods ca” 
proposed. 

We intend in this paper to ex4 we 
in a general way the problem of ae 
paring sets of scores and to ae 
the mathematical logic involv 


mine 


ct 

The study was supported under Conter 
Nóori-07135 between the Office of Nava 
search and the University of Illinois. ro the 
first version of this paper was presente’ 
Midwestern Psychological Association ca 
April 27, 1952, and a more detailed fee in 
report on the material (11) was weave 
April, 1952. tech- 

2 Stephenson’s current work on Q tional 
nique (33) departs from the correla seuss 
methods reviewed here, We shall not roach 
here the logic of his basically new 2PP 
using analysis of variance. 5 and 

The work of Osgood and Suci (26). pade 
our own work, was in large measure rate 
pendent. While working on our a ca" 
Problems, however, we exchanged Saen inf 
sionally, and found our interests conv’ oo 
on the D measure. We appreciate t fa di” 
operation and that of others who hav 
cussed_our problem with us. 
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therein. This permits us to consider 
the various formulas which have been 
advanced in the past, and to draw 
attention to those approaches which 
Seem to have greatest merit. 

This paper is primarily concerned 
With descriptive indices applicable 
to the investigation of questions 
Such as the following: 

1. How similar are Persons 1 and 2? 

2. How similar is Person 1 to Group ¥? 

3. How homogencous are the members of 

Group Y? 

4. How similar is Group Y to Group Z? 

5. How much more homogeneous is Group 
Y than Group Z? Than the combined 
sample? 

Comparable questions may be asked 
studies concerned with two or 
More profiles for the same person. 
hile it is necessary to describe 
the degree of similarity hetween score 
Sets in many of the investigations 
Now being pursued, it is often equally 
or more important to test hypotheses 
Such as “Group Y and Group Z 
fan be regarded as samples from the 
Same population” or ‘Individual 1 is 
More likely to be a member of Group 
than of Group Z.” Such problems 
inferential statistics relevant to 
omtivariate analysis have been thor- 
aha ly studied by Fisher, Hotelling, 
si q the Calcutta school, and several 
henificance tests are available for 

tmally distributed variables (29). 

€ shall not discuss the inferential 
Problems, being concerned solely with 

*scriptive formulas for reporting 

°&ree of similarity. 


of 


GENERAL METHODOLOGICAL 
DIFFICULTIES 
While the procedures permitted to 
: investigator of profile similarity 
bittaa Sd, they involve numerous 
“hese S. We shall discuss some of 
for difficulties as a preliminary to 


ma i arison 
Methode sis of profile compari 
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Similarity as a general quality. 
Thinking of persons as ‘“‘similar” or 
“dissimilar” isa common oversimpli- 
fication. This attractive notion, 
however, does violence to a funda- 
mental principle. If behavior is de- 
scribed in terms of independent di- 
mensions, then persons whoare similar 
in one dimension may be no more 
similar in some second dimension 
than persons who are dissimilar in the 
first dimension. In other words, simi- 
larity is not a general quality. It is 
possible to discuss similarity only with 
respect to specified dimensions (or 
complex characteristics). This means 
that the investigator who finds that 
people are similar in some set of scores 
cannot assume that they are similar 
in general. He could begin to discuss 
general similarity only if his original 
measurement covered all or a large 
proportion of the significant dimen- 
sions of personality. Thus any prob- 
lem inquiring whether similar people 
perform differently from dissimilar 
people must be stated in terms of the 
question “Similar in what?” It is 
most unlikely that similarity in every 
quality has the same effect. 

Reduction of the configuration by 
similarity indices. Many investiga- 
tors are attracted to profile similarity 
studies because they believe that in 
this way they can take into account 
the entire configuration of scores. 
However, when we try to treat a set 
of scores by any of the mathematical 
methods now being used, we no long- 
er study the entire configuration. 
Instead, by reducing the configura- 
tion or the relationship between two 
configurations to a single index, we 
discard much of the information in 
the score set. 

We,may illustrate this by referring 
to Gage’s study of insight (19). He 
asked a teacher to predict the re- 
sponses of a pupil. He scored the 
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predictions using the responses ac- 
tually given by the pupil as a key, 
thus estimating the accuracy of the 
teacher’s perception. It is obvious, 
however, that a more refined ques- 
tion could be asked regarding the 
teacher’s ability to perceive separate 
aspects of the pupil. In using a total 
index, Gage was forced to combine 
these many separate aspects of in- 
sight into an over-all score. It is im- 
portant that the investigator recog- 
nize the limitations of so-called global 
approaches even though they may be 
the best for him to use in initial ex- 
ploration of a particular area. 

Absolute interpretation of index. 
Another type of difficulty which fre- 
quently complicates interpretation of 
profile similarity studies is the failure 
to recognize that the magnitude of 
the similarity index has no meaning 
in itself. In conventional psycho- 
metrics, we would not give serious 
attention to the absolute value of a 
test score. When we compare a per- 
son to a key, the number of items on 
which he and the key agree is a form 
of correlation. We are aware that 
we should not interpret this raw score 
which reflects the difficulty of the 
items. Instead, we give our attention 
to the relative standing of the indi- 
vidual in some reference group. Cor- 
relations between persons, and other 
similarity indices, entail precisely 
the same problem. Too often, ac- 
customed to interpreting correlations 
as absolute numbers, investigators 
interpret similarity indices without 
recognizing that they also depend 
upon the difficulty or popularity of 
ae items or tests. 

ne often cited study by Fosber 

shows the fallacy of this type of biter: 
pretation (18). Fosberg hoped to 
ee that the Rorschach test 

proot against faking. He therefore 
asked individuals to take the test in 
the normal manner, and then to take 


LEE J. CRONBACH AND GOLDINE C. GLESER 


it attempting to make the best pos- 
sible impression. He correlated the 
two psychograms for a given indi- 
vidual and interpreted the resulting 
high correlations as showing that the 
Rorschach was proof against faking. 
Now it is true that the psychogram 
under “fake good” conditions coul 

be predicted from that under norma! 
conditions. But the “fake good 

psychogram could have been pre- 
dicted quite well from the pavehe 
gram of some other person chosen > 
random. Between any two Rorsthiog 
records taken at random, there w 

tend to be a high correlation just be 
cause certain scores (e.g, D, F) u 
usually be large, and other score: 
(e.g., m, cF) will usually be smal’ 

It is evident that any estimate 
the similarity of particular pioi a 
must be evaluated relative tO an 
similarity of people in general on dee 
measures in question. A high in F 
of similarity between two persor? 
might indicate that they are eee 
ly alike, or might indicate that t^ nh 
possess in common only the cha 
acteristics most humans have. oe 
example, Gage (19) considered n 
sight to be indicated by a mar i 
similarity between prediction a 
actual response. He found pe 
large part of the correlation betW® 
predicted response and actua 
sponse was accounted for bY 
teacher's ability to predict t 
sponses of pupils in general. _ 
the teacher was asked to predi cor" 
average response of pupils, the ©, 
relation with the actual responset iy | 
an individual pupil was frequ® at’ 
as high as when the teacher iar 
tempted to predict that partic 
pupil’s response. 

Noncomparability of scale : 
Combining many traits into any 


the 


As 
nil 
u of 


a 

eae + he 
of composite index, whether it is’ 
D measure, a Q correlation, & spe 


criminant function, or any ° 
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, Other methods presently used, in- 
volves assumptions regarding the 
Scale of measurement which usually 
cannot be defended (7, 8). If, for 
example, one score measures intelli- 
gence and a second one reflects anxie- 
ty level, any single index based on 
this profile involves an assumption 
that one unit of intelligence is equiva- 
lent to some number of units on the 
anxiety scale. Such an assumption is 
Perhaps necessary if it permits investi- 
gations which would otherwise be 
Mpossible. It may also be possible 
to justify the units assigned to the 
respective scales by a mathematical 
treatment which selects the weights 
to maximize some prediction. This 
‘San empirical solution, however, and 
does not contribute directly to de- 
velopment of theory. 


A GENERALIZED CONCEPT OF 
PATTERN SIMILARITY 


We now introduce a model for the 
Concept of similarity between persons 
Which provides a basis for systematic 

'Scussion of the assumptions under- 
ying most of the common measures 
of profile similarity. 

A profile or pattern pertaining to a 
Person consists of a set of scores. 

€ shall use the following notation: 


J=any of the variates a, b, 
¢, + +» which are k in number; 
t=any one of the persons 1, 


2,++-N; 
*j#= the score of person 7 on vari- 
ate j. 


Considering only two persons, we 
ave the set of xy(vay Xon + * + Xr) 
Or person 1, and .the set of x; for 
— 2. Without placing any re- 
"ction upon our data, we may 
regard the x; as the coordinates of a 
Point P; in k-dimensional space. The 
te define a point Ps. The more 
vilar the measures of two indi- 
iduals the closer will their points lie 


h 
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in the k-dimensional space, and, con- 
versely, the further apart the points 
the more dissimilar are the corre- 
sponding measurements. Accordingly 
we define the dissimilarity of two 
individuals as the linear distance 
between their respective points. 

If we represent the variables by 
orthogonal axes, the distance D be- 
tween any two points may be easily 
obtained by use of the generalized 
Pythagorean rule, 


Dy? = p (xj semg; j)? [1] 


j=l 


D? can be used directly as a measure 
of similarity. In most cases, however, 
it is preferable to obtain D, since the 
larger differences between persons 
are much exaggerated in squaring. 
D is less skewed than D? but is not 
normally distributed. 

Formula [1] is a general expression 
for the dissimilarity between two 
profiles. It may be applied to prac- 
tically any type of score set; viz., re- 
sponses to a series of items, raw scores 
on a set of tests, profiles of deviation 
scores, ratings of a group of stimuli 
on a subjective scale, or responses 
in a Stephenson forced-sort pro- 
cedure. While formula [1] results in 
a measure of dissimilarity no matter 
what types of scores are used, the 
interpretation of the results depends 
on the nature of the scores. 

One basic decision made by the 
investigator is whether to work with 
the original score set or to convert it 
by centering about the person’s mean 
or by standardizing within the per- 
son. He may make these conversions 
before using formula [1]. Many of 
the current formulas automatically 
introduce some such treatment of 
scores. Converted scores in general 
alter the domain within which simi- 
larity is measured and consequently 
alter the results. 
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Elevation and scatter within profiles. 
A set of k scores, whether expressed in 
raw or standard measure, has k de- 
grees of freedom and may be con- 
sidered as a configuration in k space. 
When the profile is expressed as a set 
of deviations about the person’s 
mean or when the profile is standard- 
ized within the person, the number 
of degrees of freedom is reduced. 
This has important consequences. 
In order to discuss them we introduce 
the terms elevation, scatter, and shape. 
Elevation is the mean of all scores for 
a given person, Scatter is the square 
root of the sum of squares of the indi- 
vidual’s deviation scores about his 
own mean; that is, it is the standard 
deviation within the profile, multi- 
plied by Vk. Shape is the residual 
information in the score set after 
equating profiles for both elevation 
and scatter. We can clarify these 
terms by introducing numerical il- 
lustrations. Suppose that we have 
five traits a, b, c, d, e, and persons 
A, B,and C. 


a b c d e 
A 2 —2 0 3 
B 0 —4 -2 1 0 
C 3 -i 3-1 —4 
According to formula [1], Da,? is 


20. Dac? =D 3c? =63. 

; Elevation is determined by averag- 
ing the scores for each individual. 
For the example above, the elevations 
are as follows: A, 1; B, —1; G, 0: 


Removing elevation, the individual 
profiles become: 


a b g d e 
A 1 -3 -ił 2 1 
B 1 -3 -4 2 1 
Sei ¢ a a 


Now the distance between A and B 
is 0. Those persons who are different 
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when their total profiles are taken in- 
to account are indistinguishable on 
the basis of their profiles of deviation 
scores. Dac? and Dgo now equal 58. 

The operation of eliminating differ- 
ences in elevation from the profiles 
is referred to by Thomson (34) an 
others as centering about persons. 
Geometrically, it is equivalent to 
projecting all persons into a R-1 
space orthogonal to the line defined 
by the equationsa=b=c ++": Com- 
parison of deviation scores is involved 
in testing certain hypotheses regar” 
ing scatter in mental tests (2). Burt 
eliminates elevation when he obtains 
a matrix of covariances between PFO” 
files for use in factoring persons into 
types (3). If we use D’ as a symbo 
for distance between profiles after 
projection into k—1 space, We have 
the following equation: 


D'i = Dy? — kâ?Ehe [2] 


Here AEL represents the difference 
in elevation between the two pesmi 
It is evident that the difference Þe 


one due to elevation, and one due i 
the remaining information in 
profile. Treatment of deviation scores 
discards information about differ- 
ences in clevation. 


A r e- 
When differences in a ~ 
tween profiles are eliminate itoa 


measure of similarity is reduced is 
consideration of shape alone. na a 
accomplished by dividing each ger 
tion score by the individual’s scatto! 
thus standardizing the profile. 
metrically, this operation amoun a 
projecting every score set 1N 
space onto a k—2 hypersphere- 
center of the hypersphere is @” g 
point representing in k—-1 spac 
completely flat profile. gin 
If for each of the three person pis 
the above example we div! : we 
deviation profile by his scatter’ jes: 
obtain the following new pro 
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a b c d e 
A 1/4 —3/4 —1/4 1/2 1/4 
B 1/4 —3/4 —1/4 1/2 1/4 
C 1/2 —1/6 1/2 —1/6 —2/3 


Now Dac?=Dpc?=2.25. Dap =0 as 
before. ` 

Letting D” be our symbol for the 
D measure obtained from two stand- 
ardized score sets, 


D?—A?S D?—kAEl—A?S 
Ba SiS2 


Dit= 


[3] 


Here S is the scatter of an individual 
and AS is the difference in scatter. 


' It is clear from this equation that by 


standardizing the profile we eliminate 
from consideration one further type 
of difference between the persons. 

Elevation and scatter have com- 
monly been eliminated in past stud- 
les of similarity between persons. It 
is easily shown that 


D"? = 2(1 — Q) [4] 


where Q is the product-moment cor- 
relation between scores. It will be 
recalled that in product-moment cor- 
relation, one subtracts the product of 
means from the cross-product terms, 
and divides by the standard devia- 
tions (which are proportional to the 
Measures of scatter). In other words, 
all correlations between profiles are 
essentially measures of distance in 
k—2 space. 

Equations [3] and [4] make clear 
that D in k space will, in general, not 
give the same result as Q for a given 
Pair of score sets, nor can D be in- 
ferred from factor loadings derived 
from Q correlations. Osgood and 
Suci (26) demonstrated close cor- 
Tespondence between the two sorts 
of measures, but only for an unusual 
Set of data where AF} and AS are 
Small. Warrington (36) determined 
the extent to which information is 
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discarded in various treatments by 
building hypothetical data from a 
mathematical model. For his analy- 
sis, he employed five factors, repre- 
sented with varied loadings in 60 
items. Each of his hypothetical per- 
sons was assigned scores, distances 
between persons were determined, 
and these were correlated with dis- 
tance measures based on the factor 
scores. For perfectly reliable items 
the similarity measures correlated 
.92 with the criterion. This ‘‘valid- 
ity” dropped to .85 when elevation 
was removed from the similarity in- 
dex but not from the criterion. For 
items of moderate reliability, the 
validity dropped from .81 to .55 when 
elevation was removed. 


RELATION OF OTHER FORMULAS 
To THE D MEASURE 


Table 1 lists the formulas most fre- 
quently used in psychological investi- 
gations of profile similarity, together 
with some of their more prominent 
characteristics. 

Treatments in k space. The D 
measure presented in formula [1] con- 
siders all k dimensions in the original 
data. This measure has recently been 
discussed by Osgood and Suci (26), 
but a quite similar formula appeared 
in the literature much earlier, as 
Pearson’s “coefficient of racial like- 
ness” (CRL) (27), which was de- 
veloped to measure the similarity be- 
tween two groups or the similarity of 
an individual toa group. In its origi- 
nal form, CRL was essentially the 
same as D? save that all variates were 
expressed in standard measure and a 
multiplier involying the number of 
cases per group was included. 

The Pearson index proved unsatis- 
factory in the anthropological re- 
search for which it was developed. 
Some of the criticisms arise out of its 
insensitivity to differences of number 
of cases from»group to group. These 
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sponds yes or no to each item, and the 
total score in each category is the 
number of questions marked yes, the 
differences in elevation between per- 
sons will be due partly to a response 
set (9). The investigator may decide 
that this ‘‘yes-saying tendency” is 
irrelevant to his problem, and if so, 
he will want to eliminate that com- 
ponent from his data. If he makes 
such a decision, reduction of the data 
to k—1 space is appropriate. 

The elevation component in a pro- 
file represents the sum (or average) of 
all scores, and depends on the direc- 
tion of scoring of the variates. A 
trait could be scored as “submission,” 
for instance, instead of “dominance”; 
any such reversal alters the composi- 
tion of the elevation score. If there 
is no particular reason for scoring 
each variate in one direction rather 
than the other—and this is generally 
the case unless variates are system- 
atically correlated—then the eleva- 
tion component is determined arbi- 
trarily by these scoring decisions. It 
is highly undesirable to eliminate the 
elevation component when it is thus 
arbitrarily defined. 

If a general factor is present in the 
variates it is often possible to choose 
a direction for scoring each variate 
which yields consistently positive in- 
tercorrelations among variates, The 
elevation factor, when this set of 
Scores is used, will be heavily loaded 
with the first principal component of 
the scores, i.e., the general factor (23). 
This first factor may be an important 
One to consider in judging the simi- 
larity of profiles, 

T % general, it appears undesirable to 
eliminate elevation unless the investi- 
gator can mterpret it definitely as 
representing individual differences in 
a quality which he does not wish to 
take into account in his similarity 
measure. If he is uncertain as to 
which is the more appropriate direc- 
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tion for scoring each of the variates, 
then the investigator should use the 
measure D in k space. Ebel (15), 
working on the problem of similarity 
of score sets as it is encountered in 
studying the reliability of rating, 
makes a similar recommendation. In 
his problem, the mean level of ratings 
assigned by each rater is comparable 
to our elevation. He lists practical 
considerations which make it wise at 
some times, and unwise at others, to 
consider differences in level in assess- 
ing the agreement of raters. P 

Should differences in scatter be ih 
regarded? Any treatment which 
equalizes scatter of profiles before 
computing the difference measure 1S 
equivalent to projecting points onto 
the surface of a hypersphere yitbin 
the k—1 space. This has the bina 
increasing the jaggedness of profi 
which are relatively flat, or, we mig í 
say, of reducing the jaggedness O 
profiles having a large amoun E 
scatter. This introduces a serious di A 
culty. Figure 1 illustrates the farl 
that in projection onto the sphere a : 
ferences between persons near n 
center are much magnified. TI 
small D'i becomes a large a, 
Ds, however, is little greater t ee 
D'u. Points 1 and 2, near the ae 
of the sphere, represent persons W! 
flat profiles. Persons who woul 
judged quite similar in k or * 
spaces are sometimes repor ted oe 
markedly dissimilar in the 2-2 mea 
ure. 

Another aspect of the same problem 
is illustrated in Fig. 2. Any proT 
contains some error of measurer ; 
so that the location of the mes 
ual in k—1 space is only apP ible 
mate. We indicate the P ce 
positions in k—1 space of each jou 
vidual over many trials by 4 © oe 
of points within the circle. ‘The p P 
sible positions a person might d bY 
in k—2 space are then indicate 
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Fic. 1. MAGNIFICATION OF DISTANCES IN 
PROJECTION ONTO SPHERE 


the distribution of points on the edge 
of the circle. It is clear that the 
greater the error, the greater the 
dispersion in k—1 and k—2 spaces. 

or a person who has a moderate 
amount of error and whose scatter is 
low, the projection in k—2 space has 
almost no meaning. On different 
trials he might fall anywhere in the 
k—2 space, and it is a matter of 
chance which persons he is similar 
to in a particular set of data. Either 
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a high or low value of Q can arise by 
chance. 

Results from analysis of profiles in 
k—2 space are dependable only when 
scatter is large relative to the error 
dispersion for the individual. So long 
as some profiles may be expected to 
be flat or nearly so, treatments of 
these profiles in k—2 space will be 
very much influenced by random 
error. This difficulty is greatest when 
most of the variance in the k scores 
comprising the profile is accounted 
for by a small number of factors. As 
more factors are represented in the 
variate set it is less likely that flat 
profiles will be obtained. 

We must question whether the 
study of profiles in k—2 space, or 
more specifically whether correlation 
between profiles, is a justifiable line 
of investigation. This procedure has 
the disadvantage of removing the 
elevation factor and in addition tends 
to magnify error variance. In gen- 
eral, therefore, we would regard treat- 
ments in k—2 space as inferior to 
treatment of the data by D or D’. 

Such success as Stephenson and his 
followers have obtained despite these 
difficulties may be explained by pre- 
cautions Stephenson has introduced 
into his design. For one thing, 
Stephenson has always employed a 
large number of variates, each one 
being an item describing some per- 


Low scatter, low error 


Fic. 2. EFFECT OF ERROR AND SCATTER ON THE 


Low scatter, moderate error 


High scatter, moderate error 
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sonality trait. If the item intercorre- 
lations are not generally positive, the 
first component removed as an eleva- 
tion factor is a relatively small pro- 
portion of the total variance or infor- 
mation in the profiles. The part 
removed may be an important por- 
tion, but the k—1 profile still con- 
tains a great deal of useful informa- 
tion. The large number of variates 
also makes flat profiles in k—1 space 
less frequent. 

In Stephenson’s “balanced design 
questionnaire” each item is accom- 
panied by another statement which 
has approximately the opposite mean- 
ing. By this device, Stephenson 
essentially assures that the sum over 
all items (i.e, elevation) departs 
from zero only by chance, and thus no 
information is eliminated from the 
data during the statistical elimination 
of the elevation component. 

The magnification of error in pro- 
jection to k—2 space will be slight 
if few persons have flat profiles. This 
can be assured by introducing items 
which have unequal means for the 
group. Then thecentroid of the group 
will be far from the center of the 
sphere on which persons are pro- 
jected. The difficulty with this solu- 
tion is that, as the centroid of the 
group moves farther from the center 
of the sphere, persons are less dif- 
ferentiated in k—2 space, and error 
accounts for a larger proportion of 
the dispersion. 

It is not surprising that most pro- 
file studies today utilize comparisons 
in k—2 space, since the problems 
have been conceived in terms of cor- 
relation as used to study relation- 
ships between tests. It is question- 
able, however, whether that modelis a 
particularly good one. In determin- 
ing the similarity between two fests, 
1t is reasonable to eliminate the mean 
and variance from consideration. As 
Thomson (34) and Burt (4) have 
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pointed out, the test mean represents 
its general level of difficulty for the 
population, while the variance is a 
function of the units used. Differ- 
ences between tests in these values are 
usually quite arbitrary, depending on 
the choice and number of items. 
When we are mainly interested in the 
underlying relationship between tests 
these differences are of no importance 
and are neglected in the correlation 
formula. In dealing with similarity 
of individuals, however, it is neces- 
sary to consider rather carefully what 
logic is involved when individuals are 
equated for level and scatter. : 

Measures in k—2 space can give 
useful information only if both the 
dispersion of persons in k—1 space 
and the scatter for nearly all persons 
are large relative to the error dispet 
sion. Data in k—1 space are requiret 
to determine whether these condi- 
tions are met. Then one can deter- 
mine whether profiles in k—1 space 
are reliable, and whether there are 
many flat profiles. The investigato" 
can, if he wishes, eliminate the peop!e 
with flat profiles from the study. The 
forced-sort does not collect data of 
scatter, and one has no basis for judg- 
ing which profiles are reliably lo 
cated. è 

It seems quite important for thos? 
studying similarity to investigate = 
ability directly by obtaining two al 
mates for each profile. Reliability, 
k—2 space measures has ordinar! = 
not been examined in past invest!8* 
tions of similarity. 

In those studies where k—2 spac? 
measures have been used in the Para 
properly interpreted positive re is 
need not be discounted. The eos 
to which we have drawn attenti 
operate to obscure true relations 21 
to make the measurement fect i 
insensitive. This would make ae 
significant results likely in some 
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would find more relationship. It 
would tend to make particular Q cor- 
relations or differences between such 
correlations undependable and incon- 
sistent. 

In summary, our consideration of 
all possibilities leads us to the opin- 
ion that the most generally advisable 
procedure for comparing profiles is to 
employ D in k space, except where 
it is known that the elevation factor 
is saturated with a variable which it 
is desired not to consider. 


CONTRIBUTION OF EACH VARIATE TO 
THE SIMILARITY MEASURE 


The Mahalanobis distance. A for- 
mula which we have not discussed to 
this point is the generalized distance 
measure of Mahalanobis (see Rao, 
30). The Mahalanobis distance is 
found from the formula: 


D? = > D ali’AnjAny [7] 
z r 


where aii’ is the jj’ element of the in- 
verse of the covariance matrix be- 
tween variates within groups. We use 
D to distinguish this measure from 
our D. The Mahalanobis measure was 
designed for the purpose of measuring 
the distance between groups, rather 
than between individuals, but the 
formula can also be interpreted as 
related to the difference between in- 
dividuals. If this is attempted, the 
intercorrelations of the variates for 
an appropriate reference group must 
be known. 

The D measure is a measure of 
similarity in which the orthogonal 
components of the original set of 
variates are assigned egual weight. 
In other words, the complex formula 
presented above yields the same re- 
sults as would be obtained if one 
factored the correlation matrix into 
k orthogonal factors, computed the 
person’s scores on these components, 
and then applied the D formula to 
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measure similarity. For variates 
which are standardized and uncor- 
related D is identical to D. 

D has several interesting properties. 
It has a known distribution function 
and thus forms a basis for testing the 
significance of a difference between 
groups. Moreover, D is closely related 
to Fisher’s discriminant function, 
and particularly to the proportion of 
individuals classified into the wrong 
group by the most efficient possible 
discriminant function (30, p. 180). 
It is not, however, especially suited 
to the descriptive problem which we 
are discussing. 

In any set of correlated variates, 
some variance is due to general quali- 
ties or factors represented in several 
variates, some due to meaningful 
factors found only in a single variate, 
and some due to error of measure- 
ment. In a_principal-components 
analysis, k factors will be determined 
but the last factors may be almost 
entirely due to error of measurement. 
The Mahalanobis measure weights 
unreliable and unimportant factors 
equally with the first few components 
in the variates. That is, it assumes 
that any k variates represent k 
equally important factors. This is un- 
desirable in a descriptive index, since 
differences between individuals on 
factors which are not well repre- 
sented in the test battery will be 
unstable from one trial to another, 
and hence D for individuals will be 
unstable. When the formula is ap- 
plied to differences between groups, 
no such problem arises, for groups 
will show negligible differences on 
factors which consist largely of error. 

Weights in the D measure, The in- 
terpretation of the D measure is 
facilitated if we consider what weight 
It assigns to the orthogonal compo- 
nents underlying the variates. Some 
investigators have proposed that un- 
correlated scores be employed in any 
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study of similarity. We find, how- 
ever, that a meaningful interpreta- 
tion can be made when D is applied 
to correlated variates. 

First, we may note that when the 
variates used in formula [1] are un- 
correlated, they contribute to D? in 
Proportion to their variances. Hence 
the investigator who standardizes his 
variates is assigning equal weights 
to them, and any difference in vari- 
ances assigns greater weight to some 
of the tests than to others. When 
variates are correlated, D? is depend- 
ent not only on the relative variances 
of the variates used, but also on the 
configuration of the variates in the 
factor space. 

In order to obtain some insight as 
to the weighting of factors resulting 
from the use of formula [1] on corre- 
lated variates, let us consider first 
the case in which all variates are 
standardized. Then D? computed 
from such standardized scores is 
identical with that obtained if one 
were to determine the principal axes 
of the test configuration, compute 
each individual’s score on each of 
these components, and then weight 
these component scores by the square 
root of the latent root for that com- 
ponent before computing D?4 The 


_* The following demonstration of this rela- 
tionship is based on C. Harris’ suggestion (21) 
that properties of D can be studied by describ- 
ing the measure in matrix notation, 


rows to tests, S=FX 
f factor loadings of the 


tests obtained by the Principal-axis method 


an represents the matrix of subjects’ 
standard scores on the factors. Then if F is 


x ar one can obtain the X matrix from 


Suppose, however, we 


Scores by the Square root of the appropriate 


latent roots Let LZ signi 
t 7 gnify the di 
matrix of latent roots, They peona 


Liny = Lepas 


=mi 


nonsingul, 


weight the factor 


and 
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principal-axis solution is a method of 
factor analysis which removes as 
much of the variance as possible in 
each successive factor. The latent 
root corresponding to each factor re- 
flects the proportion of variance that 
is accounted for by that factor. Thus, 
D? weights factors according to their 
representation in the test configura- 
tion. 

When an investigator employs a 
group of correlated variates, the fact- 
ors represented most frequently 
among his measures are often es- 
pecially important to the problem 
under investigation. If the D meas- 
ure were applied to a Wechsler pro- 
file, for example, the general factor 
running through the variates wou 
have higher weight than any more 
specific element found in only one or 
two subtests, and this might be 
wholly desirable. s 

The relatively large weight as- 
signed to the first principal compo- 
nent must be considered in interpret- 
ing results even of data gathered by 
means of the Q sort where elevation 
per se has been eliminated. Rogers 
work will serve as a convenient erg 
ple of this possible difficulty. He he 
a patient describe herself and na 
ideal by Q sort before and afte 


XL) (LEX) = (S'F'-1L112) (L2 FS) 
=S'FALFIS, 


; u- 
Since F’F=L, fora principal components g 
tion, 


(DAR) = S p-p RES = S'S. 


ined 
Now Harris has shown that D is ob tates 
from S'S by adding any two diagonal entf! 
representing two persons and subtracting pop- 
corresponding off-diagonal entries. atrix 
forming this operation on the ™ era” 
X'L'RLIRX gives the same result as an factor 
tion on S'S itself. Therefore D from atent 
Scores weighted by square roots o! res oF 
roots is identical to D from standard ea of 
tests. If Harris’ operation were perfori the 
the matrix X’X, the result would 
Mahalanobis measure D. 
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therapy (31). He found that the pre- 
and posttherapy selves were not 
highly similar, that the two ideals 
were closely related, and that the Q 
Correlation between self and ideal 
was increased after therapy. This 
might be interpreted as a change in 
the structure or configuration of per- 
sonality. If, however, many of the 
items express a general “adjustment” 
factor, then there is a strong common 
bipolar factor running through the 
items, This factor will have large 
weight in the Q correlation. We 
therefore cannot be sure whether the 
results in Rogers’ study are due to 
configurational changes in the per- 
Sonality of his subject, or due merely 
to her increased willingness to de- 
Scribe herself as well-adjusted. 

The recognition that the D meas- 
ure allows greater weight to factors 
which are represented more strongly 
in the score set emphasizes the im- 
Portance of choosing the original 
variate set with care (16). In studies 
where the variates are assembled as 
a random collection of items, there 
is considerable danger that the 
weights assigned to the various psy- 
chological components will not be 
fully appropriate. 

In our discussion to this point we 
have assumed that variates are 
Standardized. In Wechsler profiles, 
for instance, this is accomplished by 
the use of a standard score scale for 
each subtest. In the majority of in- 
vestigations of profile similarity, sim- 
ilarity has been determined from raw 
Scores on tests or items. The con- 
tribution of each principal compo- 
Nent to D?, when unstandardized vari- 
ates are used, is proportional to the 
Corresponding latent root of the 
Covariance matrix between variates. 

his means that the contribution of 
any component to the D measure de- 
Pends upon the number of variates 
In which it appears, its loading in 
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those variates, and the variance of 
the tests in which it appears. 

In many studies the first principal 
component will have a weight sub- 
stantially greater than that for the 
remaining components. While the 
investigator may be willing to let the 
weights on the lesser components fall 
out by chance, he may have a specific 
reason for desiring to reduce the 
weight given to the outstanding first 
component. In a study of the similar- 
ity of persons in the domain of adjust- 
ment, for instance, he may wish to 
group people more nearly according 
to the character of their complaints 
than according to their degree of ad- 
justment. This degree of adjustment 
is likely to loom large as a factor in a 
set of adjustment measures, how- 
ever. We therefore suggest the possi- 
bility of computing an elevation score 
for each person, and determining a 
new measure Dy: 

[8] 


Da? = D? — k(1 — w)A?El. 


Here, the weight w can range from 
zero to 1, with the extreme values 
yielding D” and D°, respectively. 

Before leaving this subject, we 
should note that the weights of 
variates in D’ are proportional to the 
contributions of the principal com- 
ponents to the variate set after the 
elevation factor is eliminated. The 
elevation factor is usually very nearly 
the same as the first principal compo- 
nent if variates are positively intercor- 
related. The transformation of data 
to eliminate scatter, which is involved 
in treatments in k—2 space, pro- 
duces substantial alterations in the 
intercorrelation of variates. For this 
reason, the factors which account 
for most of the variance in k and 
k—1 space may not be the same as 
the principal components‘in k—2 
space. ‘ 

Our recommendation on the basis 
of all the foregoing considerations is 
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that the investigator may properly 
use D or De, whether variates are 
correlated or not. He should give 
careful thought to the question of 
whether or not to standardize vari- 
ates. In many studies of similarity 
it is probably desirable to perform a 
factor analysis on the matrix of corre- 
lations or covariances among tests 
before studying similarity of persons. 
This permits the investigator to se- 
lect his set of traits or their weighting 
on a more intelligent basis than he 
could without the factor analysis. 
Cluster scoring. It may often be de- 
sirable to employ many items to 
measure a much smaller number of 
traits. This is the plan used in as- 
sembling items for many tests (e.g., 
Kuder, Guilford-Martin). Considera- 
tion should therefore be given to spe- 
cial problems arising for such a set of 
items. A particularly important 
question is whether the items should 
be treated as variates in the D meas- 
ure, or whether scores on clusters of 
items (i,e., subtests) should be used. 
When assembling groups of items 
to measure particular traits it is dif- 
ficult for the investigator to make 
sure that these traits will have the de- 
sired weight in the D measure based 
on item scores. The principal com- 
ponents of the items will not be the 
same as the intended traits. Each 
trait will be a complex and unknown 
combination of the principal com- 
ponents. Its weight will depend 
highly on the choice of items and 
their particular factor structure. 
„The investigator has several pos- 
sible procedures which may help him 
to approach the desired weights. 
Stephenson has suggested construct- 
ing items which Systematically sam- 
ple the domain of traits under con- 
sideration (32). If this sampling were 
perfect, he would insure uniform 
coverage of the domain so that the 


LEE J. CRONBACH AND GOLDINE C. GLESER 


traits would be uniformly weighted. 
This approach is likely to succeed 
only if the item writer has more 
knowledge of the factorial structure 
of personality items than is presently 
available. Another solution is to per- 
form a factor analysis on the set of 
items, then rotate to the desired 
factor solution and obtain trait scores 
on which to compute similarity 
measures. This, however, is generally 
impractical. : 

In some cases a more practical 
solution is to combine items into 
groups or clusters and obtain subtest 
scores for each person. Such cluster 
scoring is feasible only when there 1s 2 
logical or statistical basis for com- 
bining items. Cluster scoring may be 
based on a priori grouping of items, 
but these groupings should be an- 
alyzed for internal consistency. From 
the matrix of intercorrelations of the 
pool of items, it would be possible to 
assign items to relatively homogene- 
ous subtests (12), 

D based on cluster scores weights 
the underlying components of the 
items differently from D based on the 
original items. In the cluster dis- 
tance, the element common to the 
several items is given greater weight 
than it has when the distances on 
the separate items are combined: 
The sum of a group of items gives 
relatively great weight to factors 
present in more than one item 
23). If specific factors each presen” 
in only one item are not especially i™ 


r 
portant, cluster scoring reduces ae 
combined weight in order to Fie 


greater weight to the common © 
ment running through a whole es 
of items. To give a specific ae 
tion, a score on hypochondriasis 
health adjustment based on a = to 
ber of items will give great weigh i 
a general tendency to claim soma 
symptoms. It will give less welé 
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than the item scores to specific 
symptoms such as a tendency to have 
colds or to have headaches. 
In the same manner that cluster 
scoring reduces the weight given to 
specifics, it also reduces the weight 
given to differences between persons 
arising from error of measurement. 
Hence cluster scores, and similarity 
measures based on them, will be 
more reliable than scores based on 
the items. Warrington (36), with his 
hypothetical data, has confirmed this 
greater dependability of cluster- 
scored profiles. For one particular 
criterion, for instance, using Q-sort 
data, he found these validity coeffi- 
cients: 
D measure based on items as variates, 
perfect item reliability .70 

D measure based on clusters as variates, 
perfect item reliability .74 

D measure based on items as variates, 
moderate item reliability .18 

D measure based on clusters as variates, 
moderate item reliability .66 


It is apparent that cluster scoring 
overcomes much of the loss of infor- 
mation due to item unreliability. 
Stephenson is now essentially using 
cluster scoring in his analysis of vari- 
ance based on the Q sort (33). 
Cluster scoring has an interesting 
effect on data gathered by means of a 
Qsort. In this case even though indi- 
viduals cannot differ in scatter over 
the total set of items, their subtest 
profiles can differ widely in scatter. 
Thus it is possible for some persons 
to have flat cluster profiles and others 
to have a high degree of scatter. This 
results because cluster scores utilize 
considerably fewer degrees of freedom 
than are implied in the item profile. 


Some SHORT-CUT FORMULAS 


In the course of our investigation, 
we have discovered the possibility of 
developing short-cut formulas for 
Studying groups of persons. These 
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are not entirely satisfactory, because 
they are based on the average of D°? 
over a set of pairs. In general, D pro- 
vides a better metric than D? for 
studying similarity, since large dis- 
tances are much magnified in squar- 
ing. The following formulas may 
nonetheless be useful as a first rapid 
way of answering questions about 
groups. The formulas also provide 
insight into the nature of distance 
measures, since factors which in- 
crease mean D? will also in general in- 
crease mean D and median D. The 
formulas are particularly useful as a 
tool for checking computations. 

In any group, the mean distance 
between persons over all pairs of per- 
sons in the sample is 


N 
Dat = 2 — V;. 9 
N 1 x J [ ] 


V; is the variance, equivalent to g}. 
This is an expression for the homo- 
geneity of a group or its dispersion. 
If we take one-half the mean D? 
within the group, we obtain the mean 
dispersion (distance squared) from 
the centroid of the sample. 

The average D? of an individual 7 
from other members of this Group 
Y, is obtained from 


N 
Dy? = Wo (Oy P? + Ss V5). [10] 


N 


Here 7’ varies over all other persons 
in Group Y, Oy is the centroid of the 
sample, and OyP; is the distance from 
i to this centroid. O has the coordi- 
nates £; the average for j in Group Y. 
If i is not a member of Y, the coeffi- 
cient N/N—1 is dropped to get the 
average D? from 7 to all members of Y. 

The average D? between members 
of two groups, that is, the average 
when each member of one group is 
paired with every member of the 
other is 
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Dix? = Oy P? + OzPi? + 0r0z?(i = 1, 
2,++-Ny;i’ = 1, 2, - + - N2). [11] 


Here we see the average cross-simi- 
larity as made up of three compo- 
nents: squared distance between group 
means, dispersion within the first 
group, and dispersion within the 
second group. 


CONCLUSIONS 

Studies of similarity between sets 
of scores have used a large number of 
techniques for assessing similarity. 
The most satisfactory model appears 
to be to conceive of the tests as co- 
ordinates, and each person’s score set 
as a point in the test space. Then dis- 
tances between points, computed by 
the D measure, are an index of simi- 
larity between score sets. This meas- 
ure is a general one, to which other 
common techniques such as Q cor- 
relation can be related. These other 
techniques frequently disregard or 
distort some of the information in 
the data, in ways which may be un- 
desirable in a particular study. 

The investigator of similarity must 
give particular attention to his choice 
of variates. The similarity measure 
depends on the content of the variate 
sets, on the scales used for measu 
the variates, on the choice among 
Possible similarity indices, and upon 
the decision whether to score sepa- 
Tate variates or clusters of variates 
(i.e., subtests). The similarity index 
gives especially large weight to the 
first principal component among the 
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scores or items, and therefore may 
be relatively insensitive to the shape 
or configuration of profiles. On the 
other hand, techniques which leave 
the elevation of the profile out of 
account are usually undesirable. A 
formula for a weighted similarity 
index is offered to reduce any over- 
emphasis on the first component. 

Many commonly used operations, 
including the Q sort and product- 
moment correlation between persons, 
ignore differences in scatter between 
profiles. It is not generally desirable 
to do this, especially because if any 
profiles are relatively flat, the simi- 
larity indices involving them will be 
highly unreliable. The loss of infor- 
mation about differences in scatter 
may also be undesirable on theoret- 
ical grounds, a 

It is most important that any 1n- 
vestigator understand the assump- 
tions and limitations of whatever 
technique he employs to study simi- 
larity. Different treatments will 
yield different conclusions. In many 
studies, the most appropriate tech- 
nique will be to apply the formula 
for D or Dy to profiles based oP 
clusters of items, 

Profile research is necessarily faced 
with many difficulties. In spite 0 
these, it is our hope that the adoption 
of techniques which include as muc 
information as the data provide, an 
which do not introduce addition” 
errors of their own, will permit stu! è 
ies of similarity to advance psyc Q, 
logical knowledge. 
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of for only half of the 0 to 100 per 
cent range, as is the case with the 
classical weights. 

4. When the standard Miiller-Ur- 
ban weights are used in a four-choice 
situation, the corrected percentage 
values yield a plot in which the 
weights are symmetrically distrib- 
uted, as may be seen in Table G of 
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Guilford’s (1) appendix. Percent- 
age correct values range, in this case, 
from 1 to 99. 

5. Since both measures yield a 
measure of precision (4), a standard 
deviation, and a meaningful estimate 
of the standard error, it appears that 
Harrison and Harrison's proposal 
lacks practicality for wide application. 
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Bortnc, E. G., LANGFELD, H. S., 
WERNER, H., & YERKES, R. M. 
(Eds.) A history of psychology in 
autobiography. Vol. IV. Worcester, 
Massachusetts: Clark Univer. 
Press, 1952. Pp. viii+356. $7.50. 
The first three volumes in this 

series were published in 1930, 1932, 

and 1936. Asa result of action taken 

by the American Psychological Asso- 
ciation we now have Vol. IV, which 
includes the autobiographies of Wal- 
ter Van Dyke Bingham, Edwin Gar- 
rigues Boring, Cyril Burt, Richard 

M. Elliott, Agostini Gemelli, Ar- 

nold Gesell, Clark L. Hull, Walter S. 

Hunter, David Katz, Albert Michotte, 

Jean Piaget, Henri Piéron, Godfrey 

Thomson, L. L. Thurstone, and 

Edward C. Tolman. The ratio of 

Americans to Europeans is 8 to 7, as 

compared with 7 to 8 in Vol. I. At 

the time the authors were selected 

(13 of them early in 1950, the other 

two a year later), all but Piaget were 

above the age of 60 and nearing the 
end of their professional careers. 

Three have since died, Hull and Bing- 

ham before the volume was published 

and Katz shortly thereafter. The 
relative maturity of the authors is one 
of several reasons why Vol. IV is the 
most interesting and valuable of the 
series. Some of the surviving authors 
of Vols. II and III who were caught 
in mid-career will regret that they 
were not saved for a later volume. 

Too early selection may leave half or 

a third of the life story untold; and 

what is worse, it leaves the author 

tagged forever with views he may 
have later discarded. This reviewer 
shudders to recall some of the dog- 

Matic opinions he’ expressed in Vol. 

II, particularly one concerning racial 


differences in intelligence. Burt had 
the good sense to refuse an invitation 
he received at about the same time. 

There will be disagreement on the 
Committee’s selection of authors, for 
no such list could be expected to 
meet with universal approval. There 
will probably be little disagreement 
in this country on the European 
group, except possibly in the case of 
Gemelli, whose work is little known 
on this side of the Atlantic. How- 
ever, psychologists in both hemi- 
spheres will wonder about the ab- 
sence of Köhler and Lashley in the 
American list. Their omission, the 
reviewer is reliably informed, was 
not the fault of the Committee; both 
were invited to contribute and both 
firmly refused. But other omissions 
will also be questioned, among them 
the following past presidents of the 
APA, all of whom were above theage 
of 60 and still active professionally: 
Dashiell, Guthrie, Langfeld, and 
Miles (to name them alphabetically). 
These, as well as several others who 
might have been considered, were 
passed over in favor of Elliott, who 
has done almost no research, and 
Bingham, who is less known for his 
research than for other activities. 
Yet both of these choices can be de- 
fended. Elliott in his long career asa 
brilliant teacher and departmental 
administrator has helped mold the 
careers of many able psychologists; 
Bingham, besides making important 
contributions to military psychology 
in two world wars, probably influ- 
enced the early history of industrial 
psychology in this country more than 
anyone else, 

It is impossible to summarize here 
the individual autobiographies, and 
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to attempt an appraisal of their rela- 
tive merits would be presumptuous. 
The reviewer has chosen instead to 
comment on the unusual aspects of 
some of the careers and to point out 
differences among authors in the 
ways they approached their task and 
in the kinds of information they have 
given or omitted. 

The volume is notable for the num- 
ber of authors who were migrants to 
psychology from other fields. Of 
course such migration is not a recent 
phenomenon; most of the founders of 
modern psychology were migrants, 
usually from philosophy but some- 
times from other disciplines. About 
half of our 15 authors got into psy- 
chology in roundabout ways. Boring, 
Thurstone, and Tolman were en- 
gineering graduates, Thomson took 
his doctorate in physics, Gemelli in 
both medicine and biology, and Pia- 
get in the natural sciences. Hull, too, 
entered psychology as a migrant but 
at an earlier stage in his education. 
The total impact of these men on 
contemporary psychology has surely 
been very great, but whether less or 
more than it would have been if they 
had entered psychology by a more di- 
rect route is impossible to say. On the 
one hand, some of them were able 
to apply their previous training in 
Science to certain types of psycho- 
logical problems more effectively 
than if they had not detoured; on the 
other hand, the detours in some cases 
were costly in time. Here are a few 
facts about the detours and delays 
experienced by this group. 

Pie ae only one course in psy- 
( ortunately with Titch- 

ener) Prior to age 24 when, after 
ie to Cornell for graduate 
Tne alan anehe 
ne al psychology that 
sealed his future. His Ph.D. at 28 
does not suggest much retardation, 
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but the fact is that he had spent four 
years as a student of engineering and 
another year working in a steel mill. 
Gemelli, who took his M.D. de- 
gree at the age of 24 and his Ph.D. in 
biology at 26, was 31 when he first be- 
came interested in experimental psy- 
chology and close to 40 when this in- 
terest became paramount. r 
Tolman lost two years from illness 
and was 25 years old when he gradu- 
ated in engineering at Massachusetts 
Institute of Technology. He = 
gone to M.I.T. not because he wante 
to be an engineer but because © 
family pressure; his father had grad- 
uated from that institution and was 
one of its trustees. During his senior 
year he read some of William Jame 
and fancied he wanted to become ‘ 
philosopher. He entered Harvard 
that summer for a course in philos 
ophy and one in animal behavior: 
The latter course turned him to psy” 
chology, in which he got his doctor 
ate four years later at the age © in 
Thomson received his Ph.D. 25 
physics and mathematics at age ^> 
and first became interested in a 
chology as a result of having tO DA 
a course in educational psychology a 
prospective teachers. When he ae 
30 years old he visited Myers 4 to 
oratory, where he was allowe ale 
spend a long summer vacation W ati 
ing by himself through the a 
ments in Myers’ textbook. Rete a 
to his teaching he undertook 5° pe 
research on the side and before ae 
age of 33 had his first two PaF o- 
ready for publication, one on PSYC"... 
physics, the other on factor ana 4 
The latter created a sensation v un 
it was published two years oùt a 
der the title “A Hierarchy wit se js 
General Factor.” Thomson’s eal 
unique in that he never ha 
course in psychology, oe; 
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awarded a D.Sc. in the subjec 
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Cambridge University on presenta- 
tion of his researches and on passing 
an oral examination. His age at the 
time was 32. 

Piaget took his doctorate in science 
at the age of 22 with a dissertation on 
mollusks. By that time he had de- 
cided upon psychology and for the 
next three years studied it first at 
Zurich then at the Sorbonne. Though 
a migrant to psychology he was not 
delayed, for he got his degree earlier 
than is usual and has managed to 
utilize in his psychology some of the 
biological concepts he had developed 
in his late teens. 

Hull entered college at the age of 
22, after two years of teaching in a 
rural school, and devoted most of his 
freshman and sophomore years to 
courses in mathematics, physics, and 
chemistry in preparation for a major 
in mining engineering. Then he was 
stricken with polio, which cost him 
an entire year and left him so badly 
crippled that he had to look about for 
a more sedentary occupation. While 
trying to reach a decision he taught 
in a village school for two years, read 
James’ Principles, and at age 28 be- 
gan his junior undergraduate year in 
college as a psychology major. He 
was 31 when be began his graduate 
work and 35 when he received his 
doctorate. 

The reviewer finds the autobiog- 
raphies of these migrants to psy- 
chology fascinating and provocative 
of questions not only on the merits of 
vocational guidance but also on the 
kinds of training useful in the making 
of psychologists. Readers will be 
amused by (and some may even prof- 
it from) Thurstone’s caustic com- 
ments on the differences between his 
professors of engineering and some of 
his professors of psychology. One is 
led to wonder whether undergraduate 
courses in the physical or biological 
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sciences may not provide a better 
foundation for the psychologist-to-be 
than do the usual undergraduate 
courses in psychology. At that level, 
perhaps, the acquisition of psycho- 
logical information may be less im- 
portant than training in the logic and 
techniques of the more exact sciences. 

Gesell was not a migrant to psy- 
chology though he did make some 
detours before settling down to his 
research career. First, he taught in 
high schools for three years prior to 
taking his doctorate in psychology 
at age 26; then, after four additional 
years of teaching (three of themin 
normal schools), he decided that the 
lifework he had planned called for a 
medical degree, and he spent five 
years getting it. Thus he devoted 
twelve years to teaching and study 
over and above the time required for 
the Ph.D. degree. Perhaps not even 
Gesell could say how many (if any) 
of these years were really time lost; 
if loss there was, it seems to have 
been made good later by an extraor- 
dinary tempo of research produc- 
tivity. 

All the autobiographies have cer- 
tain things in common: each tells 
something about the immediate cir- 
cumstances that influenced the author 
to become a psychologist, traces the 
leading developments in his work, 
and indicates what he thinks his 
more important contributions have 
been. Apart from this common core, 
which varies from author to author in 
amount of detail and in distribution 
of emphasis, the autobiographies 
present striking contrasts. Some are 
almost completely intellectualistic, 
others are intimate and personal. 
Michotte illustrates the former tend- 
ency; Boring, Burt, and Tolman the 
latter. A majority give some infor- 
mation, and several of them a great 
deal, about ancestry, family back- 
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ground, and childhood environment; 
Gemelli, on the other hand, omits all 
of this and begins his life story with 
his last years as a university student. 
Thomson tells nothing about his 
family background and nothing about 
his early childhood beyond the fact 
that his schooling would probably 
have ended at the age of 13 but for a 
scholarship that enabled him to get a 
secondary education; the years after 
13 are fully covered. That first 
scholarship, one of many he was to 
receive, has paid rich returns, for 
years later the memory of what it had 
meant to him motivated Thomson to 
devise mental tests useful in identify- 
ing gifted children who might not 
otherwise get the schooling they 
should have. 

Most of the authors report no 
maladjustments or only minor ones, 
but Boring is especially frank in de- 
scribing his and in showing how com- 
pensations for them have helped to 
shape his adult motivations. The 
authors also differ in the amount of 
information they give on rate of 
mental development in childhood. 
School acceleration of one or two 
years is reported by several, but only 
two cite much additional evidence of 
intellectual acceleration. Burt learned 
Latin and German declensions in 
early childhood, wrote out little ser- 
mons at 7, won a scholarship at 11, 
and at 15 read and made notes on 
Ward's scholarly article on “Psy- 
chology” in Encyclopaedia Britannica. 
Piaget at 10 wrote a one-page article 
that was published in a natural his- 
tory journal, began early in his teens 
3 oe of authoritative articles on 

ba on the philosophy of 
religion, at 16 read Bergson’s Creative 
awe and by 18 had formulated 
is theory of part-whole relationshi 
“in all fields of lif emer. 

e (organic, mental, 
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social). . ..” At 19 he wrote a philo- 
sophical novel that was later pub- 
lished. How many of the authors 
would have rated as high in IQ as 
Burt and Piaget we have no way of 
knowing. 3 

A majority of the authors say little 
or nothing about their hobbies either 
in childhood or later. Exceptions are 
the lifelong interest in music men- 
tioned by Bingham and Burt, and in 
art mentioned by Burt and Katz. 
Elliott’s hobby is astronomy and 
Thurstone’s is photography; both of 
these interests have persisted since 
childhood. Piaget early developed & 
succession of intense interests in nat- 
ural history, some of which were more 
or less permanent. Gesell’s interests 
in his undergraduate years include’ 
(besides psychology) history, public 
speaking, and writing; the latter two 
have persisted and furthered his 
career. Perhaps the most dwan 
interests were those of Burt, which 
included (besides music and a 
the theatre, literature, archaeology 
Egyptian hieroglyphics, and anthro- 
pology. In contrast, Boring’s f 
hour workweek could hardly lean 
much time or energy for avocation 
pursuits. Gesell is the only auth vë 
who reports interest in any bere 
outdoor sport at any age; 4 sity 
mention the fact that lack of abi Ma 
in sports led them to try to exc 
their studies. 5 
joyed working with mechanical © 
trivances and two (Katz an 
stone) have patented inventions: 

Although religious interests ™ sy- 
common among the forebears © a 
eral authors, only Michotte sat 
Gemelli (both Catholics) indicate 5 ‘ 
they themselves are deeply reling 
Gemelli's conversion to Cathe” e 
and neoscholastic philosophy, # 
age of 31 seems to have 1n ‘enlist? 
permanently his views on V! 
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problems common to psychology and 
biology. Three of the eight American 
authors were either wholly or in 
part of Quaker parentage, a ratio so 
far out of proportion to the number 
of Quakers in the population that it 
is hardly to be accounted for by pure 
chance. 

On any reasonable index of vanity 
these psychologists would rate as 
modest. So far as the reviewer is 
competent to judge, none of them 
seems to have claimed more for his 
achievements than the facts war- 
ranted, and not more than two or 
three seem to have approached that 
limit. Readers may find it amusing to 
rate the authors on sense of humor, 
for they run the gamut from extreme 
and unrelieved serious-mindedness to 
sustained undercurrents of humor 
and occasional flashes of wit. 

If space permitted it would be in- 
teresting to estimate the effects of 
two world wars on total life accom- 
plishments and on changes in the 
direction of achievement. As would 
be expected, the wars were far more 
costly to the Europeans than to the 
Americans in time lost. Piaget, a 
Swiss, was an exception to the rule. 
Another effect of the wars was to 
eliminate or greatly reduce communi- 
cation across national boundaries, 
especially in Europe. When com- 
munications were re-established after 
each war a number of psychologists 
were surprised to find that some of 
the “original” theories they had been 
incubating just prior to or during the 
war closely resembled theories ar- 
rived at independently by psycholo- 
gists in other countries. The volume 
contains several interesting examples 
of the Zeitgeist at work. 

The reproductive rate for these 15 
psychologists is, alas, not high enough 
to maintain the stock. Four of the 
14 who married (Gemelli did not) 
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had no children, and the total num- 
ber produced by the other 10 was 
only 26. Late marriage was largely 
responsible; the median age at mar- 
riage was approximately 29 years, with 
a range from 21 to 47 years. None of 
the marriages has ended in divorce. 
Seven of the 14 were married to psy- 
chologists and evidently profited 
thereby professionally; at any rate 
two of these seven have published 
more books than any of the other 
authors (Piaget 24 and Gesell at least 
as many). 

Rumor has it that when the Vol. 
IV project was proposed to the APA, 
some of the younger psychologists 
whose advice was sought by the 
Board of Directors questioned its 
merits on the ground that ‘‘the past 
does not matter.” Let us hope that 
the rumor was exaggerated, for it 
would be ironical indeed if the time 
ever came when psychologists were 
no longer interested in what makes 
and motivates a scientist. It is hard 
to believe that many psychologists 
who read this book will agree with 
those who demurred at its publica- 
tion. And read it should be, not only 
by every psychologist but by every- 
body who plans to be one. 

Lewis M. TERMAN. 

Stanford University. 


MCFARLAND, Ross A. Human factors 
in air transportation: occupational 
health and safety. New York: Mc- 
Graw-Hill, 1953. Pp. xv+830. 
$13.00. 


This is a book for which workers in 
the field of aeronautics have been 
waiting. It is a book large in size, 
scope, and content. Like its prede- 
cessor, Human Factors in Air Trans- 
port Design, it could have been writ- 
ten only by McFarland. The earlier 
work, published in 1946, dealt with 
the human variables that affect the 
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design considerations of the aero- 
nautical engineer. The prediction 
that it would soon become a classic in 
the field has been realized. McFar- 
land has now turned his attention to 
how human factors influence the 
efficient operation of air transporta- 
tion. The new book is a necessary 
addition to the complete aeromedical 
bookshelf and may confidently be 
expected to achieve the success of 
its companion volume. 

The introduction states that: “The 
primary objective of this book is to 
improve the safety, efficiency, econ- 
omy, and comfort of airline opera- 
tions. It is the author’s conviction 
that air transports can be operated 
efficiently with minimum risk only 
in so far as the human variables are 
understood and controlled.” It is 
also McFarland’s conviction that, 
“Greatest improvement can be 
achieved... by strengthening the 
medical, safety and personnel pro- 
grams of the airlines.” 

It should be pointed out at the 
outset that this work was not written 
primarily for psychologists. Those 
who expect a treatise on aviation psy- 
chology, particularly the human en- 
gineers, are likely to be disappointed. 
The industrial psychologists will fare 
better since there is much that is of 
general interest to the applied psy- 
chologist, and five or six chapters on 
selection, training, fatigue, aging, 
etc. are of especial interest. The larg- 
est portion of the book is devoted to 
aviation medicine, more exactly pre- 
ventive medicine in airline operations, 
and it is addressed rather pointedly 
to the air transport industry. How- 
BE op m is i far broader scope, 
fide and Ma es clear in his pref- 
the material on i o Much a 

i ndustrial hygiene is 
applicable to occupational health and 
safety in other industrial fields. 

The book contains an enormous 
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amount of information and is thor- 
oughly documented with over 1200 
references. This material is drawn 
from the most diverse sources and 
has been painstakingly analyzed for 
its practical significance to airline 
operations. We have come to expect 
from the author the ability to put 
selections from such a mass of mate- 
rial into a form suitable for practical 
use. Indeed, as was true of his first 
book, an outstanding feature of Mc- 
Farland’s presentation is that it con- 
tains so many specific and down-to- 
earth recommendations. š 
The main theme of the book 1s 
safety, and the author starts with 
preventive safety in the air and on the 
ground. His first concern is with the 
pilots and flight crews in _whose 
hands the safety of the public in part 
rests. He treats their psychologic4 
and medical selection, their training 
and indoctrination, the maintenance 
of their health, the necessity © 
periodic medical examinations, the 
control of fatigue, and the factors in 
their lives that affect efficiency 4” 
aging. Next he undertakes a sim! ar 
analysis of the selection, placements 
health, and safety of the supporting 
people on the ground. Since me 
are 10 people on the ground for aie 
pilot in the air, the sickness and me 
dent rates of ground personnel are “a 
great economic importance in eae 
operations. Ground conditions z 
bear upon safety in the air, since | ry 
two are intimately related. anes 
control and the prevention of 1" of” 
tious diseases are especially HP 
tant to operations in certain oe i 
bases, and careful attention 15 Sng 
to this problem as it affects oper2 or- 
personnel, passengers, the transP, ie 
tation of diseases, and quara js 
procedures. Finally, an analys ip 
made of the factors that oper? py. 
keeping passengers well and haPipe 
This includes a discussion ° 
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special problems that arise in the air 
transportation of patients. 

A second aspect of safety relates 
to rescue safety, and the author has 
made an excellent study of aircraft 
accidents resulting in crashes or 
ditching. Search and rescue practices, 
and survival and emergency proce- 
dures are treated in full detail. 

Throughout each chapter the im- 
portance of health and safety meas- 
ures in the management of airlines is 
repeatedly emphasized. The book 
concludes, therefore, with an analysis 
of health and safety programs that 
should be developed not only in the 
interest of the flying public but in the 
interest of the airlines. McFarland 
makes a good case for his point that 
well-organized medical services are 
profitable as well as desirable. 

Occasionally the material in this 
book touches upon the same ground 
as the previous book. Where this is 
true, new material and a new em- 
phasis have been added. The style is 
good and the material is set in large 
type on large, easy-to-read, double- 
column pages. With an eye to use as 
a handbook, as well as for clarification 
of the text, there are 171 tables, 156 
figures, and an appendix of terms 


_ frequently used in the aircraft in- 


`g 


‘dustry. Each chapter concludes with 


a full summary and recommendations 
for improvement in airline operations 
J. W. GEBHARD. 
The Johns Hopkins University. 


Lunpin, Rogert W. An objective 
psychology of music. New York: 
Ronald, 1953. Pp. ix+303. $4.50. 


Up to the present the more impor- 
tant psychological texts dealing with 
musical problems have been Sea- 
shore’s Psychology of Music (McGraw- 
Hill, 1938), Diserens and Fine’s A 
Psychology of Music (Authors, 1937), 
Mursell’s The Psychology of Music 
(Norton, 1937), and Schoen’s The 
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Psychology of Music (Ronald, 1940). 
Max Meyer’s The Musician’s Arith- 
metic (Ditson, 1929), though written 
as a text, has had a deplorably 
limited audience. It contains many 
exciting neurelogical speculations but 
is extremely difficult to read. 

Seashore’s book covers little more 
than the work of his own laboratory. 
It is distinctly hereditarian in flavor 
and favors the natural science ap- 
proach. Seashore later attempted to 
broaden his coverage somewhat with 
his Why We Love Music (Ditson, 
1941) and his In Search of Beauty in 
Music (Ronald, 1947). 

The Diserens and Fine text has a 
better coverage but devotes what 
many consider a disproportionate 
amount of space to topics such as the 
possible origin of music, animal au- 
ditors, mythology and folklore, and 
the relation of music to magic and 
sorcery and to religion, melancholy, 
and ecstasy. The Mursell offering 
has been perhaps the most palatable 
to musicians, though psychologists 
have at times been distressed at the 
extreme Gestalt interpretation given 
all phenomena. Schoen’s well-round- 
ed text has the hereditarian bias of his 
teacher, Seashore. 

Lundin’s addition to this shelf of 
books considers most of the material 
treated in the earlier volumes and 
brings all topics reasonably up to 
date. A surprising omission, how- 
ever, concerns Pratt’s The Meaning 
of Music (McGraw-Hill, 1931). 
Other psychological books seemingly 
ignored are Schoen’s The Under- 
standing of Music (Harper, 1945) 
and the above-mentioned texts by 
Diserens and Fine and by Meyer. 

Lundin looks to cultural explana- 
tions rather than to nativistic ones. 
Thus, consonance is regarded not as 
a phenomenon of the natural proper- 
ties of stimuli but as the product of a 
particular culture. Music tests are 
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not thought to measure innate capac- 

ities. Because of their present low 

level of efficiency Lundin takes a dim 

view of them although he himself 

has developed a few. 

Noticeable particularly in the first 
chapter is the interbehavioral stand 
of J. R. Kantor, to whom the book is 
dedicated. This theoretical orienta- 
tion will probably confuse only 
slightly the psychologist who is 
unacquainted with Kantonian theory. 

Lundin has done a workman-like 
job throughout the volume’s sixteen 
chapters. He ends with a most usable 
bibliography of over 260 titles. In the 
reviewer’s opinion this book should 
supersede the earlier texts and should 
greatly aid the occasional teacher 
who ventures to give a course in the 
psychology of music. 

PAuL R. FARNSWORTH. 

Stanford University. 

Kunten, RAYMOND G., & THOMP- 
SON, GEORGE G. (Eds.) Psycho- 
logical studies of human develop- 
ment. New York: Appleton-Cen- 
tury-Crofts, 1952. Pp. xiv+533. 
$3.50. 


This is a well-organized collection 


of 71 studies that have appeared in 


11 books and 33 journals. More than 
a third of the articles appeared in a | 
group consisting of the Journal of) 
Educational Psychology and the Jour- 
nal of Abnormal and Social Psychology 
(6 articles), Child Development and 
the Journal of Genetic Psychology (5 
articles), and Genetic Psychology 
Monographs (4 articles). All articles 
were published in America, and all 
within the past 25 years. r 

The reports of 104 investigators 
are divided into 14 groupings: physi- 
cal factors, learning and adjustment, 
sociocultural conditions, intellectual 
changes with age, intelligence, lan- 
guage-conceptual growth, interest 
patterns, social values and attitudes, 
interpersonal relationships, home an 
family relations, vocational orienta- 
tions, and factors in personal and 
emotional adjustment. ' 

In the opinion of this reviewer, the 
emphasis on educational and experi- 
mental studies gives this symposium 
a cast that may bolster its standing 
as a reference text for courses in chi 
psychology but also inhibit its appe% 
for people hoping to achieve practica 
goals with children and their parents: 

T. W. RICHARDS. 
Louisiana State University. 
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